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[wherein and 82 are each independently H or Ci-C4-alkyl. or and R2 together form Ci-Cs-alkylene, X is O. S or 
CH2. W is CH or N. and Q is a sutsstftuted aryf group or sut>stitLrted heteroaryl groip] and their phamnaceutically accept- 
able salts, having platelet<lerived growth factor receptor autophosphorylation inhibitory activity, to pharmaceutical com- 
positions containing these compounds, and to methods for the treatment of diseases associated with abnormal cell 
growth such as tumors. 
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Description 

FIELD OF THE INVENTION 

5 The present invention relates to novel quinoline derivatives and qtinazoline derivatives having an inhibitory action 
against abnormal cell growth and to thar pharmaceirtically acceptable salts. More specifically, the present invention 
relates to novel quinoline derivatives and quinazoline derivatives having an inhbrtory action against autophosphoryla- 
tion of the platelet-derived growth factor receptor and to their pharmaceutically acceptat)le salts. 

10 BACKGROUND OF THE INVENTION 

Growth factas such as insulin, the epidermal growth factor arxi the platelet-derived growth factor (hereinafter 
referred to as PDGF) have an important role in cell growth. In particular, PDGF is krxwn to be a powerful cell growth 
factor related to the control of cell g-owth and division (Celt ^ 155 (1986)). However, in diseases or pathophysiological 

IS situations such as leukemia, cancers, psoriasis, glomerular nephritis, organoftorosis, atherosclerosis, resterussis aft r 
percutaneous coronary angioplasty or bypass surgery and rheumatoid arthritis, abnormal production of PDGF or PDGF 
receptor occurs at the patfiophysiologtcal sites, and at>normal ceU growth is observed at the pathophysiological sites in 
such diseases. Namely, this is an excess of cell growth signals associated with overproduction of the PDGF or PDGF 
receptors. Thus, it is necessary to suppress cell growth signal transduction to improve these patfiophysiological situa- 

20 tions. 

In one trial, it was reported that abnormal cell growth in pathophysiological situations was suppressed t>y adminis- 
tration of an anti-PDGF antflxxfy (J. Exp. Med. 175. 1413 (1992)); however, there are problems such as io^d^statHlity 
and metfKxfs of administration as a therapeutic agent because the anti-PDGF antftxxly is a protein molecule. 

On the other fmnd. in cells, PDGF is known to bind to the PDGF receptor to activate tyrosine kinase present in this 
25 receptor. This receptor tyrosine kirrase relates to intracellular signal transduction via autophosphorylation of the recep- 
tor itself and plays an important role in cell growth. In pathophysk>k)grcal situations, this intracellular signal transduction 

is considered to be excessive. Therefore, inhilxtion of PDGF receptor autoph^fioryl ation can b econsjdered.as 

another possible strategy to suppress cell growlhisigri^ 

Exanrples of suppressing cell growth using the PDGF receptor autophosphorylation inhitxtors. whrch are low 
30 molecular weight compounds, are descrft>ed in the fiterature (Cancer Research S4. 6106 (1994); Proc. Natl. Acad. Sd. 
USA. ^ 2558 (1995)). Therefore. PDGF receptor autophosphorylatbn inhbitors could be useful in many diseases 
such as leukemia, cancers, psoriasis, glomerular nephritis, orgarxrf ft)rosis, atherosclerosis, restenosis after percutane- 
ous coronary angioplasty or bypass surgery and rheumatoid arthritis. 

Examples of prevfously known PDGF receptor autophosphorytatkm inhbitors include 3-aryk^inolines (J. Med. 
35 Chem. 3L 2627 (1 994); J. Med. Chem. 2L 2129 (1994) and Publication of Japanese Patent Laid-open fsk). 94/507643). 
3-aryk:|uinQxalines (Cancer Research 5£ 61 06 (1 994)). and 4i3yridyl-2^ylpyrimidines (Proc. fslatl. Acad. Sd. USA. 92. 
2558(1995)). 

However, as far as tfie present inventors know, compounds which have a structure in which an aryl group or heter- 
oaryl group is borxf ed to position 4 of the quinoline backbone or quinazoline backtxHie via one oxygen atom, sulfur atom 
40 or cartXKi atom and which have a PDGF receptor autophosphorylation inhitxtory activity are not known. 

Furthermore, as to previously known quinoline derivatives, {4-[(7-chk>ro-4-quinollnyl)oxy]phenyl}{4^1uorophe- 
nyl)nt6thanone is described in Publk^ation of Examined Japanese Patent Application Na 89/246263. This known com- 
pound is used as a fungicide, and there are no reports as to its PDGF receptor autophosphorylation inha:>itory activity. 
Furthermore. 4-arylquinoline derivatives are descrbed in J. Med. Chem. 14. 1060 (1971), Acta Chim. Hung 112. 
45 241 (1983), Publication of Examined Japanese Patent Application fsk>. 88/51375. German Patent No. 3101544. Publi- 
cation of Examined Japanese Patent Applk;atk)n No. 89/246263. arxi US Patent Ho. 3936461. These known com- 
pounds are each reported as an antihypertensive agent or intermediate for its production, agent to prevent harmful 
organisms (preservative), plant growth control agent fungicide or anti-angina agent, respectively, and there are no 
reports as to their PDGF receptor autophosphorylation inhibitory activity. 
so Consequently, the development of novel compounds having the PDGF receptor autophosphorylation inhibitory 
activity wouM be of great industrial benefit 

A major objective of the present invention is to provide novel compounds tiaving the PDGF receptor autophospho- 
rylation inhitMtory activity. 

55 DISCLOSURE OF THE INVENTION 

Asaresultof intensiv stufies to attain th akxjvementioned objectiv , the present inventors fburxf that corr^xxinds 
having a structure in which an aryl group or heteroaryl group is tXHind to position 4 of the quinoline t>acktx>ne or quina- 
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zoline backbone via one oxygen atom, sutfur atom or cartxxi atom best sen/e the objective, and thus came to complete 
the present invention based on this finding. 

Namely, th present invention is to provide quinoline derivatives and qutnazoline denvatives represented by the fol- 
lowing formula (0. and pharmaceutically acceptat>le salts thereof: 




(I) 



{wherein Ri and are each independently H, CrCs-alkyl. or Ri and Rg together form Ci-Ca-alkytene. and W is CH 
orN. 

LwhenWisCH. 

(a) X is O or S, arxi Q is a phenyl group represented by formula (IQ: 




[wherein m is 1, 2 or 3. R3 is each independently CN. OH. halogen, Ci-Cs-alkyl. Ci-C4-alkDxy or C2-C4-acyq. 
a group represented by formula (III): 




[wherein m is as defined as described above, R3' is each independently OH. C^-Cs^lkyl. Gi-C4-alkQxy. and Y 
and Z are both or each independently N or OH], 
or a group represented by formula (IV): 



R4 




[wherein m and R3' are as defined as described above, and R4 is H. Gi-Cs-alkyI or C2-C4-acyl]. and 
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(b) X is O. S or CH2, and 0 is a ^oup represented by tormula (V) : 




(V) 



[wherein j and k are each independently 0 orl, R5 is each independently H or Ci-C4-alkyl. A is Ci-Cs-^lkyl. 
Ci-Csnalkenyl. cydic (C3-C10) alkyl. Ct-C4-aIkaxycaitx)nyl, phenyl, naphthyl, furyl, thienyl. benzoyl, substituted 
benzoyl, C2-C4-acyl. or 5- or 6-menrt)ered monocyclic or 9- or lO-membered bk:yclic heteroaryl grotJ9> having 
1 or 2 nitrogen atoms and optionally having another hetero atom selected from the group consisting of nitro- 
gen, oxygen and sulfur atoms, these alkyl group, aryl group and heteroaryl group represented by A may hav 
1 to 5 substituting groups selected from the groip consisting of CN. NOg. OH. NH2. halogen. Ci-Cs-alkyt, 
cyclic (C3-C10) alkyl. Ci-C4-alkDxy. Ci-C4-alkoxycart)onyl. Ci-Cs-acyl. Ci-Cs-acyloxy. C^-Cs^lkylenedioxy, 
Ci-C4-alkylamina d-(Ci-C4^*kyOamino. CO2H. CONH2, N-(Ci-C4-alkyl)anwlo, N.N-di-(Ci-C4-alkyf)amido. 
C2-C4^kylamidoi trifluoromethyl. Ci-C4-alkytthio. phenyl, substituted phenyl, phenoxy. substituted phenoxy, 
phenytthlo. substituted phenytthio, phenyl(Ci-C4-alkyl). sitetituted phenyl(CrC4-alkyl), pyndyl. pyrazinyl, pyri- 
midnyl. pyridazinyl. pynrolidinyl. piperidinyl, piperazinyl, fK)nx)pyperazinyl, morpfK>linyt. qundyl. quinazolinyl. 
benzoyl, substituted benzoyl and C2-C4-acyl, and B is O. S, NH, NCN. NR^ or NORe (wherein Rg is C^-Cg- 
alkyO. 

_ _2.jwhen W isN.XisO. JS_^^ 



[wherein j. k. R5. A arxJ B are defined as descrbed as atxive]}. 

BEST MODE FOR CARRYING OUT THE INVENTION 

1 . Compounds of the present Invention 

Compounds of the present invention are represented by the abovementioned formula (I), wherein R^ , Rg, W. X. Q. 
R3. R3'. R4. R5. Rg. Y. Z. Ai B. m. j and k are defined as descrhed above. 

Examples of specifk: substituents applicable In the present specification are as fdtews: 

Halogen: chloro, bromo. f luoro. iodo; 

Ci-Cg-alkyl: methyl, ethyl, ethyl, propyl, isopropyl. butyl, isobutyl, s-bulyl. t-butyi. pentyl. isopentyl. neopentyt. t- 
pentyt; 

cydic (C3-C10) alkyl: cydopropyl. cydobutyl. cydopentyl. cydohexyl. cydoheptyl. cydooctyl, adamantyl; 

Ci-C4-alkoxycartx>nyl: methoxycartx>nyl. ethoxycartx>nyl, propoxycartx>nyt. isopropoxycartx>nyl. txitoxycartx>nyl, 

isobutoxycartxxiyt. s-txJtoxycartx>nyl. t-t>utQxycartx>nyl; 

Ci-Cs-alkylenedtoxy: metf^enedioxy. ethylenedioxy, propylenediaxy; 

CrC4-alkDxy: metfioxy. ethoxy. propoxy. isopropoxy. butoxy. isobutoxy. s-butoxy, t-butoxy; 

C2-C4-acyl: acetyl, propionyl, butylyl; 

Ci-C4-alkylamino: methytamino, etfiylan^no. propytamino. tsopropylamino. butylamino. isobutylamino. s- 




R 



R 
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butylamino, t-butytamtno; 

di-(Ci-C4-alkyl) amino: cfimethylamino, cOethylamino, dipropylamino, dibutylamino; 
C2-C4-alkylamido: acetamido, propionamido, butylarndo; 

C^-C4-alkytthio: methytthia ethytthio, propytthto. isopropylthio, butytthio. isobutytthio, s-butylthio. t-butylthio; 
substituted phenyl: a phenyl grotp substituted by 1 to 3 groups selected from the group consisting of CN. NO2, OH. 
NH2, halogen. CrC4-alkyl, cyclic (C3-CiQ)aIkyl. Ci-C4-aIkoxy, Ci-C4-alka)(ycart)onyl. Ci-Ca-alkylenediOKy. C1-C4- 
alkylamino. di-(CrC4-all^amina C2-C4-alkyiam)da trifluoromethyl, CrC4-alkytthio. phenyl, phenoxy, phenytthio. 
phenyl(CvC4'alkyO. t>en2oyf and C2-C4-acyl: 

substituted phenoxy: a phenoxy group substituted by 1 to 3 groips selected from the group consisting of CN. NO^. 
OH. NH2, halogen. Ci-C4nalkyl. cyclic (C3-Cio)alkyl. CrC4-alkoxy. Ci-C4-alkQxycartx>nyt, Ci-Ca^lt^enedioxy. C^- 
C4-alkylamtna cfi-(CrC4^lkyl)amino. C2-C4^alkylamido, trifluoromethyl. Ci-C4-alkytthio. phenyl, phenoxy. phe- 
nytthio, phenyl(Ci-C4-alM), benzoyl and C2-C4-acyl; 

sut>stituted phenyHhio: a phenylthio group sii>stituted by 1 to 3 fp-oups selected from the group consisting of ON. 
NOg, OH. NH2. halogens, Ci-C4-alkyl, cyclic (C3-Cio)alkyl. Ci-C4-aikoxy, CrC4-alkDxycarbonyl, C^-Cg-alkylenedi- 
oxy. Ci-C4nalkylamino. di-(Ci-C4-alkyl)amino, C2-C4^lkytamido. frifluoromethyl, Ci-C4-aikylthio. phenyl, phenoxy, 
phenylthio. phenyl(Ci-C4-all^), t>enzoyl and C2-C4-acyl; 

sutjstituted benzoyl: a t>enzoyl group sut>stituted tiy 1 to 3 groups selected from the group cons^ng of ON, NOs, 
OH, NHg. halogens, Ci-C4-alkyl, cyclic (C3-Cio)alkyl. Ci-C4-alkaxy, Ci-C4-alkaxycartx)nyl. Ci-Ca-alkylenedioxy. 
Ci-C4-alkylamino. dt-{Ci-C4-alkyl)amino, C2-C4-alkylamido. trifluoromethyl, Ci-C4-alkylthio. phenyl, phenoxy, phe- 
nylthio. phenyt(Ci-C4-alkyl). tienzoyi and C2-C4-acyl. 

Hie compounds represented by formula (I) may be add addition salts and base addition salts thereof. The com- 
pourxls of the present invention include these addition salts. Further, the compounds of the present invention, including 
these addition salts, irKlude hydrates thereof. 

Examples of the acid addition salts include salts with inorganic acids such as hydrochloric add, sulfuric add, phos- 
phoric add, hydrobromic add and nitric add, and salts with organic add such as maleic add, frjmaric add. malic add, 
oxalic acid,~tartaric acid,-sucdnic add. citric acid, acetic add, lactic 
add. 

Further, examples of the base addition salts indude salts with alkaline metal corrpounds (e.g., sodium hydroxide 
and potassium hydroxide), salts with alkaline earth metal compourxis (e.g.. caldum hydroxide and magnesium hydrox- 
ide), ammonium ssilts and salts with organic t>ases (e.g., triethylamlne, ethanolanvne). 

Further, when these addition salts are used as drugs, the adds and bases naturally have to be pharmaceutically 
acceptable. 

Representative examples of the compounds of formula (Q of the present invention are shown in Table 1 . They are 
preferred embodiments of compound groups. 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
R2 
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TABLE 1 (continued) 
R2 




10 



EP0860433A1 



TABLE 1 (continued) 
R2 
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TABLE 1 (continued) 
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TABLE 1 


(continued) 
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TABLE 1 (continued) 




Compound No. R3 Compound No. R3 
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TABLE 1 (continued) 




Compound No. R3 Compound No. R3 
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TABLE 1 (continued) 
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II. Methods of produdno compounds of the present invention 



Compounds of the present invention can be synthesized, for example, according to the methods descnt>ed below. 
However, it should be understood that nr>ethods of producing compounds of the present invention are not limited to 
these methods. 

AKhough all of the compounds of the present invention are novel corrpounds which are not described in th litera- 
ture, they can be produced using known chemical techniques. Further, the raw materials used for the production may 
t>e commercially avaitat)le or synthesized by customary nYethods. if necessary. Fa example. 4-chloroquinoline deriva- 
tives can be synthesized by various known nr>ethods. For example, the method descril>ed in Org. Synth. Ck>l. Vol. 3. 272 
(1d55) and Ada Chim. Hung. 112. 241 (1983) can be used. Many quinoline derivatives used in Examples hereinafter 
can be produced according to the following reaction scheme: 





4-Chloroquinazoltne derivatfves can also be synthesized i>y various known methods. For example, the methods 
described in Dai VUki Kagaku (Comprehensive Organic Chemistry. Vol. 17. 150. edited by Kotate. Asakura Shoten 
(1967) can t>e used. Many quinazoOne material compounds used in Examples hereinafter can t>e produced according 
to the following reaction scheme: 

O 

U 

COOH Ha.N H 



RjO ^ NHj Heating 




Chlorination 




General methods of producing compounds of the present invention will be explained as follows: 
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1 . Compounds of formula (0 wherein Q is repres nted by formula (II). formula (111) or formula (IV) 

a. Synthesis of a compound wherein X is O: 

A compourxj of formula (0 wherein X is O is produced by condensation of an aryl compound or heteroaryl com- 
pound having a hydroxyl group with a 4-chloroquinoline derivative 

b. Synthesis of compounds wherein X is S: 

A compound of fornujia (I) wherein X is S is produced in the same manner as desaft>ed for a compound wherein 
X is O. by conder)sation of an aryl compound or heteroaryl compound having a ttiiol group with a 4-chloroquinoyne 
derivative. 

2. ConfPounds of formula (I) wherein Q is represented by formula (V) wherein both j and k are 0 

a. Synthesis of a compound wherein X is O: 

A Friedel-Crafts acylation reaction is carried out with phenol with a protected hydroxyl group by an appropriate pro- 
tecting group in the presence of a Lewis add (e.g.. rare earth triftuoromethanesulfonate, in particular, scandium (III) tri- 
fluorometfianesuHonate or ytterbium (III) trifluoromethanesulfonate) descrft>ed in literatures (e.g., J. Chem. Soc.. Chem. 
Commun., 1157 (1993); Synlett, 1157 (1994)) to obtain an acylated compound. Next, the protecting group of the 
hydroxyl groip of the acylated compound is removed, and the resultant compound is reacted with a 4-chloroquinoline 
derivative or 4-chloroquir)azoline derivative at a tenperature t)etween 80 and 200 °C, preferably t>etween 130 arxi 180 
^'C in no solvent or in the presence of an appropriate polar solvent for 1 minute to 5 hours, preferably for 10 mirujtes to 
1 fiour to obtain the target compound. 




[In the formulas. A, . R2 and W are defined as descrit)ed above, E is a leaving group (e.g., halogen, methanesut- 
fonate. p-totuenesuHbnate or trifluoromethanesulfonate, prelerat)ly chlorine), and PT is a protecting group (e.g.. metfryl 
or metfioxymethyl)]. 

b. Syntfiesis of a corrpound wherein X is S: 

For example, an acytthiophenol derivative can be synthesized by the following method described in the literature 
(Org. Syn. 5L 139 (1971)). Namely, an acylphenol derivative which can be synthesized as described in a. above is 
reacted with N,N-dim6tfiylthiocart>afTX>ytchloride to synthesize an 0-aryl-N,N'dimethytthiocart>ani»te derivative. This 
derivative is heated (for example, at 200-300 ''C) so that an S-aryl-N,N<limetfiytthiocart>amate derivative with rear- 
ranged oxygen and sulfur is formed in situ, which is then treated under alkaline conditions to yiekJ the corresporxting 
acytthiophenol derivative. Next, in the same manner as descrbed for producing a compound wherein X is O. or in a 
polar solvent (e.g., N,N-dimethylfiormamide), the acytthiophenol derivative is reacted with a 4-chloroquinoline d^ivativ 
or 4-chloroquinazolin derivative vtrith sodium hydroxide at a terrperature between 80 and 1 50 ''C to obtain the target 
conpound. 
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OS o 



E 9 



Alkaline 




[In the fbrnuilas, A, R^, R2, W and E are defined as described above]. 

c. Synthesis of a compound wherein X is CI-I2: 

A compound represented by formula (I) wherein X is CH2 can t>e synthesized using the method described by R. 
Cutler et al. (J. Am. Chem. Soc. ZL 3375 (1949)). In the present mettiod. a 4-chloroquinoline derivative or 4K:hloro- 
quinazoline derivative is added to 4-bromophenytacetonitrile sodium satt in an appropriate organic solvent (ag., tolu- 
ene), then refluxed. and the Diaryt-sut>stituted acetonitrile so obtained is isolated and purified. The purified product is 
dissolved in an actcfic solvent (e.g.. aqueous sulfuric acid)and refluxed for 1 -20 hours to obtain a 4-(4-bromobenzyl)qui- 
noline derivative or said c^inazoline derivative. Next, using the method of J. K. Stifle et at. (J. CHg. Chem. 4$, 4634 
(1 983))rthe~4^(4^oiT»k^f^yl)qui 

priate solvent (eg., tetrafiydrofuran) to form an organic lithium compound in situ. Trtalkyttin chloride is then added to 
yield an organic tin compound, and the resulting compound and an add chloride are refluxed with heat in an appropri- 
ate organic solvent (e.g., chloroform) in the presence of a catalytic amount of a palladum complex (e.g., bi8(triphenyl- 
phosphine)palladlum(ll) chloride) to produce ttie target compound. 




[In the formulas. A, R-i , R2, W and E are defined as descrft>ed above, and R" is methyl or butyQ. 

3. Compounds of fornuifa (IS wherein Q is represented bv formula fV> wherein B is O. and i is 1 and k is 0. or i is 0 and 
kisi 

a. Synthesis of a compourxi wherein X is O: 

A 4-chk>roquinoline derivative or 4-chloroquinazoline derivative is reacted with nitrophend in an appropriate sol- 
vent or no solvent to synthesize a 4-(nitrophenQxy)quinoline derivative or said quinazoline derivative. The resulting 
derivative is then stirred in an appropriate solvent (e.g., N.N-dimetirylformamide) in th presence of a catalyst (ag.. pal- 
ladium hydrQxid€/cartx>n) under a hydrogen atmospher to obtain the 4-(aminGphenoxy)quinoline derivativ or said 
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quinazoline derivative. The resulting derivative can t>e amidated using cartx)xylic acids or their derivatives to produce 
th target compound according to known methods. Further, its Nnalk/lamides can be produced by reaction with an alkyi 
halide in an appropriate solvent (ag., N.N-dimethytformamide) in the presence of a base (e.g., so(£um hydrkte). 

Further, analogously, a 4-(cartx>xyphenaxy)quinoline derivative or said quinazoline derivative can be obtained by 
reacting a hydraxyt>enzoic acid ester with a 4-chloroqiflnoline derivative or 4-chloroquinazoline derivative, folkjwed ft>y 
acid or base hydrolysis. The resuKant derivative can be amidated using an alkytami^^ rarytamin to produce th tar- 
get conrpound according to known methods. Further, its N^lkylamides can be produced by the abovementioned 
method. 




[In the formulas. A, Ri, R2, W and E are defined as descrbed above, and R is metfiyt, ethyl, propyl, isopropyl. butyl, 
isobutyl, s-butyl or t-butyl.] 

b. Synthesis of a compound wherein X is S: 

A 4-(aminGphenytthio)quinoline derivative or said quinazoline derivative is obtained by reacting a 4-chloroquinolin 
derivative or 4-chk>roquinazoline derivative with aminothiophenol in an appropriate solvent or no solvent The resulting 
derivative can be amidated using cartx>xylic acids or their derivative to produce the target compound according to 
known methods. Further, its N-alkylamides can t>e produced by reaction with an alkyt halide in an appropriate solvent 
(e.g.. N.N-dimethyHbrmanriide) in the presence of a base (ag., sodium tiydride). 
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[In the formulas. A. R^, R2. W. E and R are defined as descrbed above.] 
26 c. Synthesis of a compound wherein X is CH2: 

A conrpourid represented by fornruila (O wf)eretn X is CH2 can be sy^ — 

et al. (J. Am. Chem. Soc. Zl 3375 (1949)). In this method, a base (e.g.. socfium hydride) is added to anunopfienylace- 
tonitrile with a protected amino group (e.g.. by a benzyl group) in an appropriate aganic solvent (e.g.. toluene), a 4- 

30 chkKoquinoline derivative or 4-chloroquinazoline derivative is added, anti the mixture is ref kixed. The diaryl*sut>stituted 
acetonitrile so obtained is plated and purified, then dissolved in an acidic solvent (e.g., aqueous sulfuric acid) and 
ref luxed for 1 -20 fiours. and then the protecting group is removed to obtain a 4-(aminobenzyl)quinoline derivative or 4- 
(aminobenzyl)quinazoline derivative. The resulting derivative can t>e amidated using cartxixylic acids or their d^ivative 
to produce the target compourxl according to known methods. Further, its N-alkylamides can be produced by reaction 

35 with an alkyi fialide in an appropriate solvent (e.g., N.N^imethyHormanvde) in the presence of a base (ag.. sodium 
hydride). 




[In the formulas. A, Ri . R2, W. E and R are defined as descrbed above, and PP is a protecting group (e.g., t>enzyl 
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group.] 

4. Compounds of tbrmula (D in which Q is represented bv formula M wherein both j and k are 1 

5 a. Synthesis of a compound wherein B is O: 

A compound wherein B is O can be produced by reacting one of the abovementioned intermediates with an isocy- 
anate derivative or cart>amate derivative according to known methods. 



IS 




[In the formulas. A. R^. R2, W and R are defined as descrbed above, and X is O, S or CHg.] 

20 

b. Synthesis of a compound wherein B is S: 



A compound wherein B is S can be produced by reacting one of the abovementioned intermediates with an isocy- 
anate derivative or thiocart>anriate derivative according to known methods. 

2S 




[In the formulas. A. R^ . R2 and W are defined as deserved above, and X ^ O. S or CH2.] 
c. Synthesis of a compound wherein B is NCN: 

40 A compound wherein B is NCN can be produced according to the method described by H. J. Petersen et al. (J. 
Med. Chem. 2i 773 (1978)). 

In this method, the compound obtained in the abovementioned a. is r^tuxed in the presence of a triphosphorus 
compound (&g., triphenytphosphine). a base (e.g.. triethylamine) and cartx)n tetrachloride in an ^ropriate organk; 
solvent (e.g.. nrrethylene chtorkie) to produce the conresponding cartxxiiimide. and then the cartxxJiimkle is reacted with 

45 cyanamide to obtain the target conpound. Alternatively, the target compound can be produced by reacting the com- 
pound obtained in the atx]vementk>ned b. with cyanamkie in the presence of a condensation reagent (e.g., dk:yck)hex- 
ylcartxxiiimkle) and a base (e.g.. ethykiiisopropylamine) in an appropriate organk; solvent (e.g.. ether). 



55 
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[In the formulas, A. . R2 and W are defined as described abGve. and X O. S or CHg.] 
Salts of the quinoline derivatives or quinazotine derivatives obtained by the methods of the atxivenrtentioned 1 -4 
can be produced by general metfiods which are conventionally used to produce safts. 

III. UsQ Qf ppmpoynds pf fhg pr^^ Inv^qn 



Intracellular signal transduction mediated by growth factor receptor autophosphorylation is involved in various 
pathophysiological situations Including neoplastic or other abnormal cell growth. Since quinoline derivatives and qutna- 
zoline derivattves of the present invention and their pharmaceutically acceptable satts have an inhibitory activity on 
platelet-derived growth factor (PDQF) receptor autophophorylation, they are expected to be useful as a therapeutic 
agent to treat various cfiseases which are caused by abnormal cell growth generated by PDGF receptor autophospho- 
rylation due to an excessive amount of PDGF (e.g., leukemia, cancers, psoriasis, glomemiar nephritfe. organofS>rosis, 
atherosclerosis, restenosis after percutaneous coronary angioplasty or bypass surgery and rheumatoid arthritis). 

Phannaceutical compositions which contain oorrpounds of the present invention as an effective conponent. 
namely meddnal compositions, can be administered to human and other animals either orally or non-orally (ag.. intra- 
venous, intramuscular, stixnitaneous. rectal or endermic administralion). Accordingly, medicinal conrpositions which 
contain compounds of the present invention as an effective corrponent are prepared into a suitable dosage form 
depending on the method of administration. 

Examples of oral preparations include tablets, capsules, powders, granules and syrups, and examples of norv-oral 
preparations include injections, rectal agents, oily suppositories and aqueous suppositories. 

These various pharmaceutical preparations can t>e produced using ordinally excpients. disintegratirtg agents, 
binding agents, lutyicating agents, coloring agents, diluents or release controlling agents. 

Exanples of excipients are lactose, glucose, com starch, sorbitol, and crystalline cellulose: examples of disinte- 
grating agents are starch, sodium alginate, gelatine powder, calcium cartx>nate. caldum citrate and dextrine: exairples 
of boncfing agents are dimettrylcellulose. polyvinyl alcohol, polyvirryl ether, methycellulose, elhyicellulose. gum arabic, 
gelatine, hycferoxypropylcellulose and polyvinylpyrrolidone; exanrples of lubricating agents are talc, magnesium stearate. 
polyethylene glycol and hydrogenated vegetable oils. 

Further, the abovementioned irijectable agents can be produced by adding buffering agents. pH controlling agents. 
statMlizing agents or the like, if necessary. 

Contents of the conrpourxis of the present inventx>n in the medtctnal formulations vary depending on their dosage 
form, txjt they are generally t}etween about 0.5 and 50% by wight preferably between about 1 and 20% by weight of 
the total. 

The particular dose for each individual patient is determined as a function of age, body weight and sex of the 
patient, type or severity of the disease to be treated. For example, a daily dose of between 1 and 100 mg/kg of txxty 
weight preferably between 1 and 50 nig/kg of body weight, is administered on or nxxe times. 
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Examples 

The present invention is illustrated in greater detail by the follcwing Examples and Test Examples. The numbers in 
parentheses at th end of titl compound in the Examples correspond to the oompourxi numbers giv n in Table 1. 

5 

Example 1 (Reference Example) 
6-Methoxv-2-naDhthol 

10 Potassium cartx)nate (1 .244 g) was added to a solution of commercially availat)le 2,6<lihydrQxynaphttialene (961 
mg) in N.N-cfimethytfiormamide (100 ml), and the admixture was stirred at room temperature for 30 minutes. Dimetliyl 
sulfate (1 .14 ml) was slowly added drcpwise to the mixture and the resulting mixture was further stirred at room tem- 
perature overnight. The reaction mixture thi^ prepared was neutralized with a 2N HQ solution and then partitioned 
between water ard etfiyl acelate^ and the ethyl acetate layer was dried with anh^ After remov- 

es ing the solvent by distillation under reduced pressure, the resuttir^ residue was purified by column chromatography on 
silica gel (eluting with chlorofbrm/etfiyl acetate) to obtain 307 mg of the title compound (yield: 29%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 89 (s, 3H), 7. 00-7. 18 (m. 4H). 7. 53-7. 70 (m, 2H) Mass spectrometry data (ED- 
MS, mfe) : 174 (M^^) 

20 

Example 2 

6 J-pimglhw-4-{g-methoxy-g-papmhyiw)quiTO^^ [12] 

25 4-Chton)-6.7-dimethaxyquinoline (75 mg) and 6-methQxy-2-naphthol (174 mg) obtained in Example 1 were mixed 
and stirred at 180 ''C for 30 minutes, and the reaction mixture was then purified tiy thin layer chromatography on silica 
gel (eluting with hex ane/acetone (2t\)) to obtain 7_1_mg_of tfie.trtle,compound (yield: 59%) — 

^H-NMR (COaa, 90MHz) : 8 3. 96 (s. 3H). 4. 07 (s, 3H), 4. 08 (s. 3H). 6. 53 (d, J=5. 71 Hz, 1H). 7. 18-7. 36 (m. 
30 3H), 7. 56-7. 91 (m, 5H). 8. 50 (br, 1 H) 

Mass spectrometry data (FD-MS, nVz) : 361 (M^) 

Example 3 

35 6J-DimethQxy-4H8-napWhylw)quiTTQiirie [101 

4-Chlora€,7<limethaxyquinoline (45 mg) and commercially availat)le ^naphthol (144 mg) were mixed and stirred 
at 180 ''C for 2 hoi0S, and the reaction mixture was then purified in the same manner as descrbed in Example 2 to 
obtain 45 mg of the titie compourKi (yield: 68%). 

40 

^H-NMR (CDQa. 90MHz) : 8 4. 05 (s, 3H), 4. 06 (s, 3H). 6. 52 (d, J=5. 28Hz, 1H), 7. 27-7. 61 (m. 6H), 7. 75-8. 00 
(m, 3H). 8.50(br, 1H) 

Mass spectrometry data (FD-MS. w/z) : 331 (M^) 
45 Example 4 

6J-PimgthQxy-4K7-mgth Qw-g-na pWhyiw)q [131 

4-Chloro-6,7KJimethaxyqunoline (89 mg) and commercially available 7-methoxy-2-naphtiiol (209 mg) were n^ed 
so and stirred at 1 80 ^'C for 30 minutes, and tiie reaction nrHxture was then purified in the same manner as described in 
Example 2 to obtain 59 mg of the titie compound (yield: 41%). 

^H-NMR (CDCI3. 90MHz) : 8 3. 92 (s, 3H), 4. 05 (s, 3H), 4. 07 (s. 3H), 6. 54 (d, J=5. 49Hz, 1H). 7. 10-7. 24 (m, 
3H), 7. 49-7. 91 (m, 5H), 8. 49 (d. J=5. 49, 1 H) 
55 Mass spectrometry data (FD-MS, nVz) : 361 (M^) 
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ExampI 5 (Reference Example) 
$-MgthQXY-1-n3phthQl 

Using commercially available I.S-dihydroxynaphthalene, the synthesis and puriftcatton were carried out in the 
same manner as described in Example 1 to obtain the title compound (yield: 28%). 

^H-NMR (CDCIa, 90MHz) : 6 4. 00 (s. 3H). 6. 79^6. 89 (m, 2H). 7. 30-7. 48 (m. 2H), 7. 69-7. 90 (m, 2H) 
Mass spectrometry data (FD-MS. m/z) : 174 (M^ 

Example 6 

6.7-DimethQxv^-^5-methoxv-1-naphthvtoxy)auinoline fl 1] 

4-Chloro^.7-dimethQxyquinoline (85 mg) and 5-methoxy-1-naphttiol (67 mg) obtained In Example 5 were mixed 
and stin-ed at 180 ""C for 20 minutes, and the reaction nuxture was then purified in the same manner as descrft>ed In 
Example 2 to obtain 19 mg of the title compound (yield: 14%). 

^H-NMR (CDCI3. 90MHz) : S 4. 04 (s. 3H), 4. 08 (s. 6H), 6. 31 (d. J=5. 27H2, 1 H). 6. 83-6. 92 (m. 1H), 7. 34-7. 61 
(m, 4H), 7. 75 (s. 1H). 8. 20-8. 29 (s. 1H). 8. 43 (brs, 1H) 
Mass spectrometry data (FD-MS, m/z) : 361 (M+) 

Example 7 

6.7-Dimethaxv-4-f4-indolyt oxy)quinoline P7| 

4^ldrGH6,7Hdinriethoxyquinoline (112 nrig) and conr^^ 
stirred at 180 ""C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water arxl chloroform, and the chloroform layer was dried with antiydrous magne- 
sium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer 
chromatograpfry on silica gel eluting with chloroform/ethyl acetate (3/1) to obtain 51 mg of the title compound (yield: 
32%). 

^H-NMR (CDCI3, 90MHz) : 6 3. 95 (s. 3H), 3. 96 (s, 3H). 6. 08-6. 13 (m, 1 H). 6. 35 (d. J=5. 28Hz, 1 H), 6. 83-6. 93 
(m, 1H). 7. 29-7. 45 (m, 5H), 7. 62 (s, 1H), 8. 40 (d, J=5. 05Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 320 (M^ 

Example 8 

6 J-Pimethqiw-4-(3.4<linfTethoxyphenQxy)quTO^ [g| 

4^loro-6,7-dimelhoxyquinoline (90 mg) and conmiercially available 3,4-dimelhoxyphenol (187 mg) were mixed 
and stirred at 180 X for 30 minutes, and the mixture was then purified by colunrvi chromatography on silica gel eluting 
with hexane/acetone to obtain 26 mg of the title compound (yield: 19%). 

^H-NMR (CDCI3, 500MHz) : 5 3. 87 (s, 3H), 3. 93 (s. 3H). 4. 05 (s. 3H), 4. 06 (s. 3H). 6. 45 (d, J=4. 9Hz. 1H). 6. 75 
(dd. J=2. 4Hz, 9. 2Hz, 1H). 6. 75 (d. J=5. 4Hz, 1H). 6. 93 (d. J=9. 2Hz. 1H), 7. 42 (s. 1H). 7. 57 (s. 1H). 8. 48 (d. 
J=4. 9Hz. 1H) 

Mass spectrometry data (FD-MS, nVz) : 341 (M*) 
Example 9 

6.7-DimetfTaxy-4-(6<|uirx)lvlaxv)aulnollne flSl 

Using 4Krfiloro-6.7-dimethoxyquinoline (90 mg) and commercially available 6-hydroxyqulnoline (176 mg). reaction 
and purification were canied out in the same manner as descrit>ed in Example 8 to obtain 62 mg of the title con^xuind 
(yield: 46%). 
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^H-NMR (COaa. 500MHz) : 6 4. 05 (s, 3H). 4. 06 (s. 3H). 6. 56 (d. J=5. 5Hz. 1H). 7. 44^7 62 (m. 5H). 8. 13 (d. 
J=8. 5Hz. 1 H). 8. 22 (d. J=9. 2Hz. 1 H). 8. 53 (d, J=4. 9Hz. 1 H). 8. 94 (d, J=4. 3Hz, 1 H) 
Mass spectrometry data (FO-MS, m^) : 332 (M^) 

Example 10 

6.7-Dimcthaxv^-f3-fliioroohenQxvkiuinoline (41 

4-Ch!oro-6jK]imethaxyquinoline (100 mg) and oommerdalty available 3-fltJorophenol (0^0 ml) were mixed and 
stirred at 180 ''C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
tx)nate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and 
then dried with anhydrous sodium sulfate. After removing the solvent by reducedixessure distillation, the resulting res- 
idue was purified by column chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform to 
obtain 125 mg of the title compound (yield: 94%). 

^ H-NMR (CDQa. 500MHz) ; 6 4. 04 (s, 3H), 4. 06 (s. 3H). 6. 56 (d. J=4. 9Hz. 1 H), 6. 93 (d. J=9. 2Hz, 1 H), 6. 95-7. 
05 (m, 2H), 7. 39-7. 45 (m. 1H). 7. 47 (s, 1H). 7. 50 (s, 1H). 8. 53 (d, J=4. 3Hz. 1H) 
Mass spectrometry data (FD-MS. nVz) : 299 (M^) 

Exarrple 11 

6,7-PimethQxy-4-(3-hydrpxyphenQxy)q»inQline la 

4-Ghloro-6.7-dimethaxyquinoiine (300 mg) and commercially available resorcinol monoacetate (0.835 ml) were 
mixed and stin^ed at 180 ''C for 30 minutes. The reaction mixture was neutralized with satiFated aqueous sodium hydro- 
gen carbonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine 
and then dried with anhydrous sodium sulfate. After removing the solvem b^ 
residue was crystallized with chlorofonn to obtain 37 mg of the title corrpound (yield: 9%). 

^ H-NMR (CDCI3. 500MHz) : 6 4. 01 (s. 3H). 4. 02 (s. 3H). 6. 48 (t. J=2. 4Hz, 1 H), 6. 59 (d. J=5. 5Hz, 1 H), 6. 77 (dd. 
J=2. 4Hz. 7. 3Hz. 1H). 6. 82 (dd. J=2. 4Hz, 8. 6Hz. 1H). 7 33 (t J=7. 9Hz. 1H). 7. 39 (s, 1H). 7. 47 (s. 1H). 8. 40 
(d. J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. m^) : 297 (M+) 
Exarrple 12 

6.7-DimelhQxv^-(4-bromoDhenoxvkiuinoline r71 

4-Chloro-6.7-dimethoKyquinofine (1.00 g) and commercially available 4-bromophenol (115 mg) were mixed and 
stirred at 180 ^'C for 40 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and chloroform, and the chtoroform layer was washed with brine and dried 
with sodium sulfate. After renxsving the solvent by reduced-pressure distillation, the resufting residue was purified by 
column chromatography on silica gel. eluting in sequence with hexane/acetone. chloroform and chforoformAnethanol. 
to obtain 1.20 g of the title compound (yield: 76%). 

^ H-NMR (CDCI3. 500MHz) : 6 4. 04 (s. 3H). 4. 05 (s. 3H). 6. 48 (d. J=4. 9Hz. 1H). 7. 08 (d. J=8. 5Hz, 2H), 7. 43 (s, 
1H). 7. 51 (s. 1H), 7. 58 (d. J=8. 5Hz, 2H). 8. 51 (d, J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. nVz) : 359 (M+). 361 (M^+2) 

Example 13 

6 J-Pimgthwy-4-(g-methPxyphenQxy)quir)Qiine [11 

4-Chloro^.7<Jimethoxyquinoline (102 mg) and commercially available 2-methoxyphenol (0.5 ml) were mixed and 
stirred at 150 ''C for 8 hours. The reaction nruxture was neutralized with saturated aqueous sodium fiydrogen cartx)nate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with k>rine and then dried 
with sodium sulfate. After removing the solvent by reducedi>ressure distillation, tti resulting residue was purified by 
column chronriatography on silica gel eluting first with hexane/ethyl acetate and then with chloroform/hriethanol to obtain 
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76mgofth title compound (yield: 54%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 78 (s, 3H), 4. 05 (s. 3H). 4. 05 (s. 3H), 6. 31 (d. J=5. 3Hz, 1H), 6. 9^7. 4 (m, 4H), 
7. 42 (s. 1H), 7. 63 (s. 1 H), 8. 45 (d. J:=5. 3Hz, 1H) 
Mass spectrometry data (FAB-MS. m/z) : 312 (M++1) 

Example 14 

6.7-Dimethoxy^-(3-methoxyphQnoxY)qMinoline f2] 

4-ChlorD-6,7-dimethaxyquinoline (103 mg) and commerdalty available 3-methOKyphenol (158 mg) were mixed and 
stirred at 160 ""C for 9 hours. The reaction nrvxture was neutralized with saturated aqueous sodium hydrogen caitx>nate 
arxJ then partitioned l3etween water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried 
with sodiurn sulfata After removing the solvent by reduced-pressure distOlation, the resulting residue was purified by 
chromatography on silica gel ehiting with hexane/ethyl acetate to obtain 29 mg of the title compound (yield: 52%). 

^H-NMR (CDCI3, 90MHz) : 6 3. 82 (s, 3H). 4. 04 (s. 3H). 4. 05 (s. 3H). 6. 53 (d, J=5. 3Hz, 1H), 6. 7'-6. 9 (m, 3H). 
7. 35 (t J=7. OHz, 1H). 7. 43 (s. 1H). 7. 54 (s. 1H). 8. 50 (d. J=5. 3Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 31 1 (M^) 

Exarrple 15 

6.7-Difhethaxv^(4-methoxvphenoxv)quinoline [3] 

4-Chloric^6,7-<jimethQxyquinoline (103 mg) and commercially avarice 4-methoo(yphenol (286 mg) were mixed and 
stirred at 150 '^C tor 6 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartxmate 
jandJUlen partHioned between water.and ethyl acetate^ 

anhydrous sodium sulfate. After removing the solvent by reduced-pressure cfistHlation. the resulting residue was purified 
by column chromatography on silica gel eluting first with hexane/ethyl acetate and then with chlorotomVethyl acetate to 
obtain 2.21 g of the title compound (yield: 88%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 85 (s. 3H), 4. 05 (s, 3H), 4. 05 (s. 3H), 6. 41 (d. J=5. 3Hz. 1H). 6. 97 (d. J=9. 5Hz, 
2H). 7. 14 (d. J=9. 5Hz, 2H). 7. 43 (s. 1H). 7. 58 (s, 1H), 8. 46 (d. J=5. 3Hz. 1H) 
Mass spectrometry data (FAB-MS. m^z) : 312 (M^+1) 

Exanple 16 

6 . 7-Pimgthqxy-4-(5^ulnolylaKy )q MinolinQ [14] 

4-Ch!oro-6,7-dimetfK3xyquinoline (50 mg) arid commercially availat)le 5-hydrQxyquinoline (50 mg) were mixed arxl 
stirred at 170 for 10 minutes. The reaction mixture was neutralized with saturated aqueous socfium hydrogen car- 
bonate and then partitioned between water and ethyl acetate, and the etfiyt acetate layer was washed with t>rine and 
then dried with anfiydrous sodium suKata After removing the solvent by reduced-pressure distillation, the resulting res- 
idue was purified by thin layer chromatography on silica gel eluting first with hexane^etfiyl acetate (1/1) and then wfth 
chlorofornrt^methanol (50/1) to obtain 47 mg of the title compound (yield: 64%). 

^H-NMR (CDCI3. 90MHz) : 5 4. 06 (s. 3H). 4. 07 (s. 3H). 6. 35 (d. J=:5. 3Hz. 1 H). 7. 2-^7. 5 (m. 3H), 7. 68 (s. 1 H). 
7. 7^8. 4 (m. 3H). 8. 46 (d. J=5. 3Hz. IN). 8. 49 (dd. J=1. 76Hz. 4. 17Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 332 (M^) 

Exarrple 17 

6.7-Dimethaxy-4-(lHr^aphthytoxy)quinoline \B] 

4-ChloFO-6.7-dimethoxyquinoline (97 mg) and commercially available 1-naphthol (340 mg) were mixed and stirred 
at 150 ''C for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartxxrmte and 
then partitioned between water and ethyl acetate, and the ethyl acetate lay r was washed with brine and then dried wfth 
anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified 
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by column chromatography on silica get etuting first with hexane/ethyt acetat (3/1) and then with chloroform/methanol 
(100/1). and further purified tiy tfun layer chromatography on sOica gel eluting with hexane/ethyl acetate (1/1) t otTtaIn 
57 mg of the title compound (yield: 40%). 

VnMR (CDCI3. 9OMH2) : 6 4. 05 (s. 3H), 4. 05 (s. 3H). 6. 32 (d, J=5. 3Hz. 1H). 7. 2-7. 6 (m, 5H). 7. 74 (s. 1H). 
7. 8-8. 0 (m, 3H). 8. 35 (d. J=5. 3Hz. 1H) 
Mass spectrometry data (FD-MS. m^) : 331 (hT) 

Example 18 

6,7-Dimgthopy-4-(5-}ncto»yloxy)quir>oiine [16] 

4-CNoro^,7<limethoxyquinoline (1.0 g) and commercially availat3le 5-hydroxyindole (1.19 g) were mixed and 
stirred at 150 ^'C for 1 .5 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartx)n- 
ate and then partitioned between water and ethyl acetate, and the ettiyl acetate layer was washed with brine arvi then 
dried with anhydrous sodium sulfate. After renxiving the solvent t>y reduced-pressure distillation, the resulting residue 
was purified by column chromatography on silica gel eluting in sequence with hexane/etfiyl acetate, ctilorofbrm arxi 
chloroform/ifnethanol. to obtain 898 mg of the title compound (yield: 63%). 

^H-NMR (CDCI3. 90MHz) : 6 4. 05 (s, 3H). 4. 07 (s. 3H). 6. 42 (d. J=5. 3Hz. 1H). 6. 5-6. 7 (m. 1H). 6. ^7. 6 (m. 
5H). 7. 67 (s. 1H). 8. 44 (d. J=5. 3Hz. 1H). 8. 55 (br, 1H) 
Mass spectrometry data (FD-MS. m^) : 320 (M^) 

Example 19 

6.7-Dimethaxv-4-(3-methoxvDhenvHhiotouinoline f 1 17) 



4-Chtoro-6.7-dimethQxyqunoline (50 mg) and commercially avaitat)le 3-mettK3xyt>enzen6thiol (77 mg) were mixed 
and stirred at 180 ''C for 30 seconds. Purification was carried out In the same manner as descrS>ed in Example 18 to 
obtain 72 mg of the title compound (yield: 100%). 

^H-NMR (CDCfs. 90MHz) : 8 3. 79 (s. 3H). 4. 01 (s, 3H), 4. 03 (s. 3H), 6. 84 (d. J:r4. 8Hz. 1H). & 9-7. 5 (m. 6H). 8. 
45(d.J=5. 1Hz. IN) 

Mass spectrometry data (FD-MS. m^) : 327 (M^) 
Example 20 

6.7-Dimethoxv-4-(4-methoxypherivHhio)quirioline [118| 

4-Chloro-6.7KlimethOKyquinoline (50 mg) and commercially available 4-methoxybenzenethiol (63 mg) were nruxed 
and stirred at 1 50 ""C for 5 minutes. Purification was carried out in ttie same manner as descrik>ed in Example 18. and 
further crystallization with cftlorofonn gave 80 mg of the title compound (yield: 100%). 

^H-NMR (COaa. 90MHz) : 6 3. 88 (s. 3H), 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 60 (d. J=4. 8Hz. 1H). 7. 15 (d. J=8. 7Hz, 
2H), 7. 38 (S. 1 H), 7. 39 (S. 1 H). 7. 52 (d. J=8. 8Hz, 2H) 8. 39 (d. J=5. 1 Hz. 1 H) 
Mass spectrometry data (FD-MS. vnfz) : 327 (M^) 

Example 21 (Reference Example) 

4-Brpmo-1-rpe»)0)^g|hy|phgnol 

ConrBTiercially available 4-bromophenol (17.3 g) was dissolved in N.N-dimethylformamide (90 nrtQ. to which sodium 
hydride (2.64 g) was added while cooled in ice. After stinring at room temperature overnight, chloromethyl methyl ether 
(8.35 ml) was added, and the ^mixture was stirred for a further 1 hour. The reaction nruxture was partitioned b^een 
water and ethyl acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate. After removing the 
solv ntbyreduced-pressur distillation, the resulting residue was purified t>y column chromatography on silica g lut- 
ing with hexane/aceton to obtain 1 8.25 g of the titie compound (yield: 84%). 
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^H-NMR (CDC«3. 90MHz) : 6 3. 46 (s. 3H). 5. 13 (s, 2H). 6. 91 (d. J=9. 2H2. 2H). 7. 38 (d, J=9. 2Hz. 2H) 
Mass spectrometry data (FD-MS. mfe) : 216 (M*). 218 (M*+2) 

Example 22 (Reference Example) 

4-Tri-rv43utvt tin-1 -methoxymethylpherYoi 

4-Bromo-1-methQxymethytphenol (15.99 g) obtained in Example 21 was cfissolved in anhydrous tetrahydnorfuran 
(20 ml), the sohition was added to commercially availat)le magnesium powder (1.97 g) under argon, and a drop of an 
iodine solution in anhydrous tetrahydrofuran was added to the solution to start the reaction. When magnesium disap- 
peared and the temperature of the reaction mixture returned to room temperature, commercially available tri-rvbutyttin 
chloride (23.99 g) dissolved in tetrahydrofuran (10 ml) was added slowly dropwise. The reaction mixture was stirred at 
room temperature for 4 hours and then partitioned between 5% aqueous ammonium chloride and chloroform. The chlo- 
robnn layer was died with anhydrous magnesium suKate and tlr^ solvent was then removed by reduced-pressure ds- 
tillation to obtain 31 .39 g of the title compound (yield: 100%). 

^H-NMR (CDCI3. 90MHz) : S 0. 80^1. 65 (m. 27H). 3. 48 (s. 3H). 5. 17 (s, 2H). 6. 91^7. 42 (m. 4H) 
Mass spectrometry data (FD-MS. m/z) : 428 (M^+1) 

Example 23 (Reference Exanple) 

4-HvdrQxyphenvl 4-trif luoromethylphenyl ketone 

4-Tri-n-butyttin-1-methQxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-(trifluor- 
omethyQbenzoyl chloride (626 mg) were dissolved in chtorofbrm (5 ml), commercially available bis(tripher^hos- 
phtne)pallacfium (II) chloride (8 mg) was added, and the admixture was refkjxed for 5 hours. The reaction mixture was 
p artitioned bet ween mteiiarKl^er. the.ether.layer^was.washed wit^ and the~ 

ether layer obtained by partitioning with brine was dried with anhydrous magnesium sulfate. The residue (1.028 g) 
obtained by renviving the solvent t>y reduced-pressure dstillation was dissolved in tetrahydrofuran (2 ml), water (5 ml) 
and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was refhixed lor 4.5 hours. The resulting 
reaction mixture was partitioned between t>rine and ether, and the ether layer was dried with anhydrous magnesium sul- 
fate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified t>y column chroma- 
tography on silica gel eluting with hexane/acetone to obtain 348 n^ of the title compound (yield: 30%). 

Mass spectrometry data (FD-MS. nVz) : 266 (M^) 

Example 24 

(4-Trifluoromethvlphenvni4-f(6.7-dimethoxy-4-QuinolvnoxvlDhe^ 

4-Chloro^,7-dimethoxyquinoline (81 mg) arvi 4-hydrQxyphenyi 4-trifhioromethyt>henyl ketone (288 mg) obtained 
in Example 23 were mixed and stirred at 180 ''C for 20 minutes, and the reaction mixture was then purified by thin layer 
chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 98 mg of the titie compound (yield: 60%). 

^H-NMR (CDQa. SOOMHz) : 6 4. 03 (S. 3H), 4. 06 (s. 3H). 6. 68 (d. J=4. 9Hz. 1H). 7. 29 (d. J=8. 5Hz. 2H). 7. 46 (s. 
1H), 7. 47 (s. 1H), 7. 78 (d. J=7. 9Hz. 2H). 7. 91 (d. J=7. 9Hz. 2H). 7. 94 (d. J=9. 2Hz. 2H). 8. 59 (d. J=4. 9Hz. 1H) 
Massspectrometry data (FD-MS, m/z) : 453 (M^) 

Example 25 (Reference Example) 

4-Hvdroxyphenvl 4-metfiylphenvl ketone 

4-Tri-n-butyftin-1-ntethcxymethylphenol (1.282 g) obtained in Exanrple 22 and commerdalty available 4-toluoyl 
chk>ride (464 mg) were dissolved in chlorotorm (5 ml), commercially available bis(triphenyt;>hosphtne)palladium(ll) 
chloride (8 mg) was added, and the admixture was refluxed for 8 hours. The reaction mixture was partitioned in the 
same manner as descrit>ed in Example 23 and the resulting etiier layer was dried with anhydrous magnesium sulfate. 
The residue (967 mg) obtained t>y renraving the solvent by reduced-pressur distillation was dissolved in tetrahydro- 
furan (0.5 ml), water (4 ml) and 6 N aqueous hydrochloric acid (1 0 ml) were added, and the admixture was refluxed for 
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7 hours. The reaction mixture was treated in the same manner as described in Example 23 to obtain 271 mg of th title 
compound (yield: 34%). 

Mass spectrometry data (FD-MS, mfe) : 212 (M+) 

5 

Example 26 

f4-[(67-Dfm^^xY-4<^ulno|Yl)oxYlphenYtK4-m^thylphfi^ 

10 4-Chloro6,7KJImethoxyqiflnollne (89 mg) and 4-hydrQxyphenyl 4-methylphenyl ketone (248 mg) obtained in Exam- 
ple 25 were mixed and stirred at 180 '^C for 10 minutes, and the reaction mixture was then purified in the same manner 
as descrbed in Example 24 to obtain 118 mg of the title compound (yield: 74%). 

^ H-NMR (COag. 500MH2) : 6 2. 45 (s. 3H), 4. 03 (s. 3H). 4. 06 (s, 3H), 6. 65 (d. J=5. 5Hz, 1 H). 7. 27 (d. J=8. 6Hz. 
IS 2H). 7. 30 (d. J:=7. 9Hz, 2H). 7. 46 (s, 1 H). 7. 49 (s, 1H), 7. 74 (d. J=7. 9H2. 2H), 7. 91 (d. J=8. 5Hz. 2H). 8. 57 (d, 
J=4.9H2, 1H) 

Mass spectrometry data (FD-M8. m/z) : 399 (M^) 
Example 27 (Reference Example) 

20 

3- <;?hlQrophgyTyt 4-hydrQxyptienyl 

4-Trl-n-butyltin-1-methQxymethy^enol (1.282 g) obtained in Example 22 and commercially available 3-chlorot>en- 
zoyi chloride (525 mg) were dissolved in chloroform (5 mO. commercially available bis(tripheny^hosphine)palladium(ll) 
25 chloride (8 mg) was added, and the admixture was refluxed for 7 hours. The reaction mixture was partrtkmed in the 
same manner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium sulfat . 
A portion (1^563g) of^tfiej^u^(1^1 4^g) qbt^^ 

solved irvtetfahydrofuran (1 ml), water (7 ml) and 6 N aqueous hydrochloric ackJ (1 7 ml) were added, and the admixture 
was refluxed for 8 hours. The reactkxi mixture was treated in the same manner as descrft>ed in Example 23 to obtain 
30 313 mg of the titie compound (yieU: 22%). 

Mass spectrometry data (F[>-MS. nVz) : 232 (M^) 

ExanrY)le28 

35 

(3-ChlQrophenyO{4-[(6 jKlimethoxy-4^uinolyOaxYlphenylln^ [31] 

4-CNoFO-6.7<limethoKyqijnoline (89 mg) and 3-cNorophenyl 4-hydroKyphenyl ketone (279 mg) obtained in Exam- 
ple 27 were mixed and stirred at 180 "^C for 20 minutes. The reaction mixture was then purified in ttie same manner as 
40 descrit>ed in Example 24 to otTtatn 67 mg of the titie compound (yieM: 40%). 

^H-NMR (CDQa. 500MH2) : 6 4. 05 (s, 3H), 4. 01 (s. 3H). 6. 71 (d. J=5. 5Hz. 1H). 7. 31 (d. J=:8. 5H2. 2H). 7. 51 (S. 
1H). 7. 69 (s. 1H). 7. 94 (d. J=8. 5Hz. 2H). 8. 12 (s, 1H). 7. 37-8. 03 (m. 4H) 
Mass spectrometry data (FD-MS. m/z) : 41 9 (M^) 

45 

Example 29 (Reference Example) 

4- t-Butylphenyl 4-methoxyphenyl ketone 

50 To commercially availat)le nttrom^liane (5 ml) were added commercially availat)le anisole (541 mg). commercially 
available 4-t-butylbenzGyl chloride (983 mg) and commerdalty available &candtum(IIO trifluoromethanesuHonate (492 
mg). and ttie admixture was stirred at 60 ^'C for 21 hours. The reaction mixture was partitioned between water and chlo- 
rofonn, and the chlorofomi layer was then dried witti anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by column chromatography on 8ilk;a gel eluting witti 

55 hexane/acetone to obtain 862 mg of ttie titie compound (yield: 64%). 

Mass spectrometry data (FD-MS. mAz) : 268 (M") 
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Example 30 (Reference Example) 
4-t-BMtYlph^Yl 4-hYdypxYpheny| kgtong 

4-t-Butyfphenyl 4-methQxyphenyl ketone (862 mg) obtained in Example 29 was dissolved in N.N-dimethyHomna- 
mide (35 ml), socfium thiomethoxide (562 mg) was added, and the admixture was ref luxed tor 3 hours under argon. The 
reaction mixture was partitioned between 10% aqueous phosphoric acid and ethyl acetate. The ethyl acetate layer was 
then dried with anhydrous magnesium sulfate and the solvent was removed by reduced-pressure distilbtion to obtain 
794 mg of the title compound (yield: 97%). 

^H-NMR (CDCI3. 500MHz) : 6 1 . 36 (S. 9H), 6. 92 (d, J=8. 5Hz. 2H), 7. 49 (d. J=8. 6Hz. 2H), 7. 72 (d. J=7. 9H2. 2H). 
7.79(d, J=8.5Hz.2H) 

Mass spectFonfietry data (FD-MS, mlz) : 254 (M^) 
Example 31 

M4-Butvlphenvni44(6.7<ihTieth0Kv-4-Quinolvl)oxy]Dhenynmethanon 

4-Chloro-6.7KlimethoxyquirK)line (341 mg) and 4-t'-tXitylphenyl 4-hydraxyphenyl ketone (775 mg) obtained in 
Example 30 were mixed and stirred at 150 ''C for 15 minutes. The reactk>n mixture was then purified by column chro- 
matography on silica gel eluting with hexane/acetone to obtain 72 mg of the title compound (yield: 1 1%). 

^H-NMR (CDOa. 500MHz) : 5 1. 38 (s, 9H). 4. 04 (s. 3H), 4. 06 (s. 3H). 6. 65 (d. J=5. 5Hz. 1H). 7. 27 (d, J=8. SHz, 
2H), 7. 45 (s. 1H). 7. 50 (s, 1H). 7. 52 (d. J=8. SHz. 2H). 7. 78 (d. J=8. 6Hz. 2H). 7. 94 (d, J=8. 6Hz, 2H), 8. 57 (d. 
J=4. 9Hz, 1H) 

Mass spectrometry data (FAB-MS. nVz) : 442 (M^+1) 



Ei^hnple^32~(Referme~Exa^ 

4-Biphenyl 4-methoxvpherTvl ketone 

To commerdalty available nitromethane (50 ml) were added commercially availatsle anisole (3.244 g), commerdally 
available 4-phenylbenz(^ chtoride (6.500 g) and commerdally available yttert>ium(lll) trifluoromethanesuKonate (1 .861 
g), and the admixture was sdrred at 60 ''C for 24 hours. The reaction mixture was partitioned t>etween water and chlo- 
roform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reducedisressure distillatk)n. a portion (1 .00 g) of the resulting residue (9.842 g) was purified by column chromatogra- 
phy on silica gel eluting with hexane/acetone to obtain 300 mg of the title compound (yield: 34%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 90 (s, 3H). 6. 98 (d. J =8. 5Hz. 2H). 7. 40 (t J=7. 3Hz, 1 H). 7. 48 (t. J=7. 3Hz. 2H). 
7. 65 (d. J=7. 3Hz. 2H), 7. 76 (d. J=8. 6Hz. 2H). 7. 85 (d, J=8. 5Hz, 2H), 7. 87 (d, J=9. 2Hz, 2H) 
Mass spectrometry data (FD-MS. m/i) : 288 (M^) 

Exarrple 33 (Reference Example) 

4-Biphenvl 4-hydroxyphenyl ketone 

4-Biphenyt 4-methQxyphenyl k^one (267 mg) obtained in Example 32 was dissolved in N.N-dimethyKbrnnan«1e 
(20 mO. sodium IhiometfKixide (1 62 mg) was added, and the admixture was ref luxed under argon for 3 hours. The reac- 
tion mixture was partitioned between 10% aqueous phosphoric acid and ethyl acetate. The ethyl acetate layer was 
washed with 0.5 N aqueous silver nitrate and then dried with anhydrous magnesium sulfate, the solvent was removed 
by reducedixessure distillation, and the resulting reskiue was purified k)y column chromatography on silica gel eluting 
with hexane/ethyl acetate to obtain 207 mg of the title compound (yiekj: 82%). 

^H-NMR (CDCI3. 500MHz) : 6 6. 91 (d, J=8. 5Hz. 2H), 7. 43 (t, J=7. 3Hz, 1H). 7. 52 (dd. J=7. 3Hz, 7. 9Hz, 2H), 7. 
70 (d. J=8. 5Hz. 2H). 7. 75 (d, J=7. 9Hz. 2H) 7. 77 (d, J=7. 9Hz. 2H), 7. 83 (d. J=7. 9Hz. 2H) 
Mass spectrometry data (FD-MS. m/z) : 274 (M^) 



42 



EP0860433A1 

Example 34 

f4-ff67-Dimethoxv^KiuinQlvlk)xv]phenvlK44>tohenvnmethan 1331 

4-Chloro-6.7-climethQxyqLBnoline (65 mg) and 4-biphenyl 4-hydroxyphenyl ketone (79 mg) obtained in Example 33 
were mixed and stirred at 180 ''C for 30 minutes. The reaction mixture was purified by thin layer chromatography on sil- 
ica gel eluting with chloroform/ethyl acetate (10/1) to obtain 50 mg of the title compound (yield: 37%). 

^H-NMR (CDCI3. 90MHz) : 5 4. 11 (s. 3H), 4. 14 (s. 3H), 6. 74 (d. J=5. 3H2. 1H), 7. 30-8. 09 (m. 15H). 8. 65 (d. 
J=5. 3H2. 1H) 

Mass spectrometry data (FAB-MS, m/z) : 462 (M") 

Example 35 (Reference Example) 

4-Metho)(vphenvl 2-naphthvl ketone 

To commerdalty available nitromelhane (10 ml) were added commercially available anisole (1 .081 g), conrunerdaOy 
available 2-naphthoyl chloride (1.906 g) and commercially available ytterbium(lll) trifluoromethanesiJfonate (620 mg), 
arxl the adnruxture was stirred at 60 °C for 8 hours. The reaction mixture was partitioned between water and chloroform, 
and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, fhe resulting residue was purified by column chromatography on silica gel eluting with hexane/ettiyl 
acetate to obtain 817 mg of the title compound (yield: 31%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 89 (s. 3H). 6. 98 (d. J=9. 2Hz. 2H). 7. 53 (t J=8. 6Hz. 1H). 7. 58 (t J=9. 2Hz. 1H). 

7. 86-7. 93 (m. 6H), 8. 21 (s. 1H) 

Mass spectrometry data (FD-MS, nVz) : 262 (M^) 



Example 36 (Refererv;e Example) 
4-Hy^rQxyphenyl g-n^phfhyl 

4-Methoxyphenyt 2-naphtfiyl ketone (735 mg) obtained in Example 35 was dissolved in N,NKiimethylformamkie (20 
ml), sodium thiomethoxide (491 mg) was added, and the admixture was refluxed under argon for 5 hours. The reaction 
mixture was treated in the same manner as desaibed In Example 33 to obtain 595 mg of the title compourtd (yiekl: 
86%). 

^ H-NMR (CDCI3. 500MHz) : 6 6. 93 (d, J=7. 6Hz, 2H), 7. 61 (t, J=7. OHz, 1 H), 7. 67 (t. J=7. 3Hz. 1 H), 7. 74 (d. J=8. 
5Hz. 2H), 7. 78-7. 80 (m, 1H), 8. 02-8. 10 (m, 3H), 8. 25 (s, 1H) 
Mass spectrometry data (FD-MS. mU) : 248 (M*) 

Example 37 

{4-{( 6J-Dimet hoxy^uinolyl)oxYlphenylH2-naphthyl)methanQne[341 

4-Chloro-6.7-dimethQxyquinoline (1 12 mg) and 4-hydroxyphenyl 2-naphthyl ketone (124 mg) obtained in Example 
36 were mixed and stirred at 180 for 30 rnnutes. The reaction mixture was partitioned t>etween saturated aqueoi^ 
sodium hydrogen cartxxiate and chtoroform, and then the chloroform layer was dried with anhydrous magnesium sul- 
fate After removing the solvent t>y reduced-pressure distillatton, a portion (50 mg) of the resulting reskJue (227 mg) was 
purified by thin layer chromatography on silica gel eluting with chtoroform/ethyl acetate (5/1) to obtain 1 1 mg of the title 
compound (yi^d: 23%). 

^ H-NMR (CDCI3. 90MHz) : 6 4. 05 (s. 3H). 4. 07 (s, 3H). 6. 70 (d. J=5. 3Hz, 1H). 7. 35 (s. 1H). 7. 48-7. 90 (m. 5H), 
7. 96-8. 05 (m. 6H), 8. 29 (s, 1H). 8. 60 (d. J =5. 3Hz, 1H) 
Mass spectrometry data (FAB-MS. m/z) : 436 (M'+l ) 
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Exannple 38 (Referenc Example) 

5 To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g). commercially 
available 2-thenoyl chloride (1 .466 g) and commercially available ytterbiiim(lll) trif luoromethanesulfonat (620 mg), arxJ 
the admixture was stirred at 60 ''C for 8 hours. The reaction mixture was treated in the same manner as described in 
Example 35 to obtain 965 mg of the title compound (yield: 44%). 

10 1 H-NMR (CDQa. SOOMHz) : 6 3. 89 (s. 3H). 6. 98 (d, J=8. 5Hz. 2H), 7. 16 (dd. J=3. 7Hz. 4. 9H2, 1 H). 7. 64 (d. J=3. 
7Hz, 1H), 7. 68 (d. J=:4. 9Hz, 1H), 7. 90 {d, J=8. 6Hz. 2H) 
Mass spectrometry data (FD-MS. m/z) : 218 (M+) 

Exanple 39 (Reference Example) 

75 

4-Hydiroxyphenyl 2-thienyl ketone 

4-Methoxyphenyl 2-thienyt ketone (804 mg) obtained in Example 38 was dissolved in N.N-dimelhyHDnramide (30 
ml), sodium thiomethoxide (645 mg) was added, and the adnuxture was ref luxed under argon for 5 hours. The reaction 
20 mixture was partitioned in the same manner as desabed in Example 33. The ethyl acetate layer was dried wHh anhy- 
drous magnesium sulfate, the solvent was removed by reduced-pressure distiltatioa and the resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform to obtain 702 mg of the title compourxJ (yield: 93%). 

^H-NMR (CDCI3. 500MHz) : 6 6. 84 (brs, 1H). 6. 93 (d, J=8. 5Hz. 2H). 7. 14 (dd, J=3. 7Hz, 4. 9Hz, 1H), 7. 64 (d, 
25 J=3. 7Hz. 1 H), 7. 68 (d. J=4. 9Hz. 1 H). 7. 83 (d. J=8. 5Hz. 2H) 
Mass spectrometry data (FD-MS. m/z) : 204 (M^) 



Example 40 

30 {4H [(6.7-Dimethoxv-4-quinolyltoxvlphenvl)(2-thienyl)methanone[36| 

4-Chlora6.7-dimethoxyquinoline (112 mg) and 4-hydraxyphenyl 2-thienyl ketone (102 mg) obtained in Example 39 
were mixed and stirred at 160 ""C for 40 minutes. The reaction mixture was purified in the same manner as described 
in Example 24 to obtain 34 mg of the title compound (yiekl: 1 7%). 

35 

^ H-NMR (CDQa, 500MHz) : 6 4. 04 (s, 3H). 4. 07 (s. 3H). 6. 65 (d, J=5. 5Hz, 1 H). 7. 20 (dd, J=3. 7Hz. 4. 9Hz. 1 H), 
7. 29 (d, J=8. 5Hz, 2H). 7. 47 (s. 1H). 7. 49 (s, 1H), 7. 70 (d, J=3. 1Hz. IN). 7. 75 (d. J=4. 9Hz. 1H). 8. 00 (d. J=8. 
6Hz, 2H), 8. 58 (d, J=5. 5H2. 1H) 
Mass spectrometry data (FAB-MS, m/z) : 392 (M'+l) 

40 

Example 41 

(4-Chk)rophenyO(4-[(6.7-dimefthoxy-4-auinotvl)oxv]phenvl)metfianone [37] 

45 4-Chloro-6,7-dimethoxyquinoline (112 mg) and commercially available 4-chk>rophenyl 4-hydroxyphenyl ketone 
(349 mg) were mixed and stirred at 180 ""C for 20 minutes. The reaction mixture was purified by thin layer chromatog- 
raphy on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 26 mg of the title compound (yield: 12%). 

^H-NMR (CDCI3, 90MHz) : 6 4. 03 (s, 3H). 4. 07 (s. 3H). 6. 66 (d. J=5. 3Hz. 1H), 7. 19^7. 34 (m, 2H). 7. 44-7. 56 
50 (m, 4H). 7. 71 -7. 99 (m. 4H). 8. 58 (d, J=5. 3Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 419 (M^) 

Example 42 

55 M4luoroDhenvl)i4-r(6.7-Dimethoxv-4^uinoMk>xvlDhenvl]nfiethanoner3^^ 

4-Chloro-6.7<lim6thoxyquinoline (112 mg) and commerdalty availabi 4-fluoroph nyl 4-hydroxyphenyl ketone 
(324 mg) were mixed and stin-ed at 1 70 ''C for 20 minutes. The reaction mixture was then purified in the same nnanner 



44 



EP0860433A1 



as described in Example 41 to obtain 114 nig of the title compound (yield: 57%). 

^H-NMR (CDag, SOOMHz) : 6 4. 04 (s, 3H), 4. 07 (s. 3H). 6. 65 (d. J=5. 5Hz. 1H). 7. 18 (d. J=8. 5Hz, 1H), 7. 20 (d, 
J=8. 5Hz, 1 H). 7. 27 (s, 1 H), 7. 28 (s, 1 H), 7. 47 (d. J=8. 5Hz. 2H). 7. 86 (d, J=8. 5Hz, 1 H). 7. 88 (d, J=8. SHz. 1 H), 
7. 90 (d. J=8. 5Hz. 2H), 8. 58 (d, J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 403 (M^) 

Example 43 

(44{67-PlmettK>xy-4<^uinolYlk)xv1phenyl](phenyl)methanone[39] 

4-Chlora€,7<limethOKyquinoline (91 mg) and commercially available 4-hydrQxyt>enzophenone (243 nng) were 
mixed and stirred at 180 ""C for 30 minutes. Ihe reaction mixture was purified in the same manner as descra£>ed in 
Example 31 to obtain 38 mg of the title compound (yield: 24%). 

^H-NMR (CDQa. 90MHz) : 6 4. 03 (s, 3H), 4. 05 (s. 3H). 6. 66 (d. J=5. 3Hz. 1H). 7. 31^7. 99 (m. 11 H). 8. 57 (d, 
J=5.3Hz, 1H) 

Mass spectrometry data (FD-MS, rn/z) : 385 (M^) 
Example 44 (Reference Example) 
a.frdimethpxy toluene 

Commercially available orctnot (5.77 g) was d'ssolved m acetonitrile (200 rr^. dimethyl suKate (8.47 ml) and potas- 
sium carbonate (12.3 g) were added, and the admixture was refluxed for 2.5 hours. The reaction mixture was poured 
into ice water and partitioned with chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate. 
The solyerrtjA»sjem^^ 

tography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 5.04 g of the titie compound (yield: 82%). 

^H-NMR (COOz, SOOMHz) : 6 2. 30 (s, 3H). 3. 76 (s. 6H). 6. 30 (s. 1H). 6. 37 (s. 2H) 
Example 45 (Reference Exanple) 
2.6-Dimethoxy-4-methylphenvl 4-methoxYphenyl ketone 

3.5- Dfmethoxy toluene (1.00 g) obtained in Example 44 was dissolved in anhydrous tetrafiydrofuran (10 ml), com- 
mercsally available 2.5 M n-butylfithiunvhexane solution (2.90 ml) was added at -45 ^'C under nitrogen, arxl the admix- 
ture was stinred for 3 hours. CommerdsUly availat>le 4-methoxyt>enzoyl chloride (1.23 g) was dissolved in 
tetrahydrofuran (10 ml), and the resulting solution was added slowly to the admixture at -45 ^'C. The reaction nnixture 
was stin-ed at room temperature for 1 hour and then partitioned between water and chloroform. The chlorofonm layer 
was dried with anhydrous magnesium sulfate, the solvent was renx>ved by reduced-pressure dstillation. and the result- 
ing residue was purified by column chrohnatography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 384 
mg of the title compound (yield: 20%). 

^H-NMR (CDGa. 500MHz) : 8 2. 40 (S. 3H), 3. 69 (s, 6H). 3. 85 (s. 3H). 6. 43 (s. 2H). 6. 89 (d. J=i9. 2Hz. 2H), 7. 82 
(d, J=9. 2Hz, 2H) 

Exanrple 46 (Reference Exarrple) 

2.6-DihvdrQxv-4-nfiethvtoh enyl 4-hydroxyphenyt ketone 

2.6- Dimetiioxy^inethylphenyl 4-mefthQxyphenyl ketone (321 mg) obtained in Example 45 was dissolved in anhy- 
drous methylene chloride (10 nd). comnrtercially availat)le tx)ron tribromide (349 ml) was added slowly while cooled in 
ice, and the admixture was stinred at room temperature ovemight. The reaction mixture was poured into ice water and 
then partitioned with ethyl acetate. The ethyl acetate layer was washed with t>rine and then dried with anhydrous mag- 
nesium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by col- 
umn chromatography on 8ilk» gel eluting with hexane/ethyl acetate to obtain 87 mg of the titi oorrpound (yieM: 68%). 
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^H-NMR (CDCia. 500MHz) : 6 2. 16 (s. 3H). 6. 16 (s. 2H), 6. 79 (d, J=8. 6Hz. 2H). 7. 56 (d. J=8. 5H2. 2H) 
Example 47 

f2.6-Pihvdraxv^-methvlDhenvlH4^6.7<iimethaxv-4Kiiir^ [42] 

4-Chloro^.7-dimefthQxyquinollne (61 mg) and 2,&dihydrQxy-4-methy|phenyl 4-hydroxyphenyl ketone (100 mg) 
obtained in Example 46 were dissolved in diethylene glycol dimethyl ether (0.5 mQ, and the solution was stin-ed at 1 70 
""C for 20 miruites. The reaction mixture was partitioned between saturated aqueous sodium hydrogen cartx>nate and 
chloroform, and the chloroform layer was washed with brine and then dried with antiydrous magnesium sulfate. The sol- 
vent was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography 
on silica gel eiuting with chloroform/methanol (100/1) to obtain 32 mg of the title compound (yield: 27%). 

^H-NMR (DMSO. 500MHz) : 

6 2. 18 (s. 3H), 3. 90 (s. 3H). 3. 95 (s, 3H). 6. 20 (s, 2H) 6. 68 (d. J=4. 9Hz. 1H), 7. 32 (d. J=9. 2Hz. 2H), 7. 42 (s, 
1H). 7. 43 (S, 1H), 7. 82 (d, J=8. 6Hz, 2H), 8. 54 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 432 (M^-i-1) 

Example 48 (Reference Examples) 

6.7-Dimettiaxv^(4-nitroDhenoxv)quinoline 

4-Chloro-67<limethoxyquinoline (1 .84 g) and commercially availat)le 4-nitrophenol (3.42 g) was mixed arvJ stirred 
at 170 **C for 50 minutes. After cooling to room temperature in air. aqueous sodum hydrogen cartx)nate was added to 
the reaction mixture, and the admixture was extracted 3 times with ethyl acetate, and the ethyl acetate layer was 
washed with brine and ttien dried with anhydrous sodium sulfate. The solvent was removed reduced-pressure distfl- 
jati^, and^ej^Bsultingj^^^ 
lo obtain 4.54 g of the title conpound (yield: 89%). 

^H-NMR (CDQa. 500MHz) : 6 4. 01 (s. 3H). 4. 06 (s. 3H). 6. 69 (d. J=4. 9Hz. 1H). 7. 27 (d, J=9. 1Hz, 2H). 7. 37 (s. 
1H). 7. 47 (s, 1H), 8. 32 (d, J=9. 1Hz, 2H). 8. 62 (d, J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS, nVz) : 326 (M*^ 

Example 49 (Refererx^e Example) 

6,7-Dlmethaxy-4-(4-aminQphenoxy)quinoline 

6.7-Dimethoxy-4-(4-nitrophenaxy)quinoline (1.00 g) was dissolved in N,N-(fimethytlormamide/ettiyl acetate (30 
mi/15 ml), 10% palladium h^roKide-cartx>n (69 mg) was added, and the admixture was stinred at room temperature 
under hydrogen for 1 7 hours. The reaction mixture was filtered using Celite. The f Btrate was washed with brine and then 
dried with anhydrous sodium sulfate. The solvent was renrxived by reduced-pressure dstillation to obtain 799 mg of the 
title compound (yield: 88%). 

^H-NMR (CD3OD. 500MHz) : 6 4. 00 (s, 3H). 4. 00 (s, 3H). 6. 47 (d. J=5. 5Hz. 1H). 6. 82 (d. J=8. 6Hz. 2H). 6. 96 
(d. J=9. 2Hz, 2H). 7. 32 (s. 1H), 7. 62 (s. 1H). 8. 36 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 296 (M"^ 

Example 50 

N-f4-fgJ-Pimgthoxy^<|uinQlinyOQxylphQpyl|-3-pyricfinQparfaQ 

6,7-DimethQxy-4-(4-aminophenoxy)quinoline (57 mg) and commerdalty availatsle nicotinic add (37 mg) were dis- 
solved in N.hi-dimethytfornriarnide (2 ml), 1-ethyl-3-(3'^imethylaminopropyl)carbodiimide hydrochloride (79 mg) was 
added, and the admixture was stined at room terrperature for 5 hours. The reaction mixtia-e was partitioned between 
water and ettiyl acetate, and the etfiyl acetate layer was washed with brine and then dried witii anhydrous sodium sul- 
fate. The solvent was removed t>y reduced-pressure distillation arxJ the resulting crystallized product was washed with 
ether to obtain 47 mg of the title corrpound (yield: 61%). 
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^H-NMR (CDCI3, 500MHz) : 6 4. 05 (s, 3H). 4. 06 (s. 3H). 6. 49 (d, J=4. 9Hz. 1H), 7. 22 (d. J=8. 6H2. 2H). 7. 42 (s, 
1 H), 7. 47 (dd. J=4. 9, 7. 9Hz, 1 H). 7. 56 (s. 1 H). 7. 77 (d. J=9. 2Hz. 1 H), 8. 26 (d, J=a 5Hz. 2H), 8. 49 (d. J=4. 9Hz, 
1H), 8. 79 (d, J=3. 7Hz. 1H). 9- 13 (S. 1H) 
Mass spectrometry data (FD-MS, nVz) : 401 (M^) 

Example 51 

N^4-[(6J-Dirp?tho)CY-4K^uinQlinY»)oxY]phenyl}-(3,4^^ 

67-DimethQxy-4-(4-aminophenQxy)quinoline (56 mg) and commercially avai'lat)le 3.4-dmethaxyt>enzoic acid (60 
mg) were dissolved in N.N-diniettiytformanrnde (2 ml). 1-ethyf-3-(3*<limetf^taminopropyl)caftx)diimtde hydrochloride 
(81 mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was parti- 
tioned t>etween water and ettiyl acetate, and the ethyl acetate layer was washed with brine and then dried with anhy- 
drous sodium suHate. The solvent was renrnved by reducedi>ressure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting chlorofiornVacetone (10/1) to ot>tain 7 mg of the title compound (yield: 
8%). 

^ H-NMR (CDGa, SOOMHz) : 5 3. 87 (s. 3H), 3. 87 (s. 3H). 4. 06 (s. 3H), 4. 07 (s. 3H). 6. 48 (d. J=5. 5Hz. 1 H). 6. 63 
(d. J=8. 5Hz. 2H). 7. 18 (d. J=9. 2Hz. 2H). 7. 34 (m, 2H), 7. 43 (s. 1H). 7. 55 (s. 1H). 7. 57 (s, 1H). 7. 76 (d. J=8. 
6H2. 2H). 8. 48 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. nVz) : 460 (M^) 

Example 52 

N-{4-r(6.7-Pime1fHP(y-4<^uirK>linvl)oxy]Dhenyl}-cyctohexanecaftX)xamide [63] 
6.7-Dim6ttiQ)^-4-(4-arn 

If^) were ciissotved in N.N-dimettiylformannide (2 ml). 1-ethyl-3-(3'-dtm6thyiaminopropyOcarboditmide hydrochlorid 
(84 mg) was added, arvi the admixture was stirred at room temperature for 22 hours. The reaction mixture was then 
purified in the same manner as descnt>ed in Example 51 to obtain 45 mg of the title compound (yield: 64%). 

^H-NMR (CDCI3. SOOMHz) : 6 1. 30 (m. 2H), 1. 56 (m. 2H). 1. 73 (m, 2H). 1. 85 (m. 2H), 1. 97 (m. 2H), 2. 26 (m, 
1H). 4. 05 (s. 3H). 4. 05 (s. 3H), 6. 43 (d, J=5. 5Hz. 1H). 7. 14 (d. J=8. 5Hz. 2H). 7. 36 (s. 1H). 7. 42 (s, 1H), 7. 55 
(s, 1H), 7. 63 (d. J=8. 5Hz. 2H). 8. 47 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. nVz) : 406 (M+) 

ExarrpleSS 

N-{4-[(6,7-DimethQxy-4K^uirK)lhiyl)oxylphenyl}-2-furaricaftx)xamide{64) 

6,7-Dim6thQxy-4-(4-aminophenoxy)quinoline (55 mg) and commercially available 2-furancartx>xylic add (32 mg) 
were dissolved in N,N-din)ethylformamide (2 ml), 1-ethyl-3-(3'-dinfiethylaminGpropyOcart>odiimide t^rochloride (91 
mg) was added, and the admixture was stinred at room temperature for 22 hours. The reaction nixture was then purified 
in the same manner as descrit)ed in Example 51 to obtain 35 mg of the title compound (yield: 48%). 

^ H-NMR (CDCI3. 500MHz) : 6 4. 04 (s. 3H), 4. 05 (s. 3H). 6. 49 (d. J=:4. 9Hz, 1 H), 6. 57 (dd, J=1 . 8, a 7Hz. 1 H), 7. 
20 (d. J=8. 6Hz. 2H). 7. 28 (d. J=7. 9Hz. 1H), 7. 42 (s, 1H). 7. 51 (s. 1H). 7. 56 (s. 1H). 7. 77 (d. J=9. 2Hz, 2H). 8. 
35 (S. 1 H). 8. 49 (d, J=5. 5Hz, 1 H) 
Mass spectrometry data (FD-MS, m^) : 390 (M^) 

ExarTple54 

N44-f(6J-Pinrethoxv-4<iuinolinvl)oxvfehenvn-3-thiophenecarbo^ 

67-Dimethoxy-4-(4-aminophenQxy)quinotine (54 mg) and commercially available 3-thiophenecartxixyfic acid (44 
mg) were delved in N.NKjimethytfbrmamide (2 n^). 1-ethyt-3-(3*<limetfTylaminopropyOcart)Odiimide hydrochloride 
(82 mg) was added, and th admixture was stirred at room temperature for 31 hours. The reaction mixture was ttien 
purified in th same mann r as described in Example 51 to obtain 41 mg of the title compound (yield: 55%). 
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^ H-NMR (COag, 500MH2) : 6 4. 02 (s. 3H). 4. 04 (s. 3H), 6. 46 (d. J=5. 5Hz. 1 H). 7. 1 7 (d, J=8. 6Hz. 2H), 7. 38 (m. 
1H). 7. 55 (d, J=1. 2H2. 1H), 7. 56 (s. 1H). 7. 73 (d, J=8. 6Hz. 2H). 8. 05 (dd. J=1. 2. 3. 1Hz. 1H). 8. 37 (s. 1H). 8. 
47 (d, J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, vn/z) : 406 (M^ 
Example 55 

N-f4-r(6.7-Dimethoxv-4Kiuinoiinvlk)xWphenYll-(4-rTitroDher^ 

67-DimethQxy-4-(4-^amirK)phenGKy)c|uinoline (110 mg) and commerdafly available 4-nttrobenzo(c acid (100 mg) 
were dissolved in N.N^imethylfbmnamide (4 ml), 1-ethyl-3-(3'-dimethylaminopror^)cartx>diimide hydrochloride (176 
mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as descrifc>6d in Example 50 to ot>tain 126 mg of the title compound (yield: 77%). 

^ H-NMR (DMSOKJe. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 49 (d, J=5. 5Hz. 1 H). 7. 29 (d. J=9. 2Hz. 2H). 7. 39 
(S, 1H), 7. 52 (s, 1H), 7. 93 (d, J=9. 2Hz. 2H), 8. 21 (d. J=8. 6Hz. 2H), 8. 39 (d. J=9. 2Hz, 2H). 8. 48 (d, J=5. 5Hz, 
1H). 10.7(s. 1H) 

Mass spectrometry data (FD-MS. m/z) : 445 (M^) 
ExarrpleSe 

N-f4-r(6,7-PirnethQXV-4-Quinolinvl)QXvlDhenvll-(N.NKfimethv f67| 

6,7-Dinrtethoxy-4-(4-aminophenoxy)c^inoline (51 mg) and commercially available 4-(dim0thylamino)benzoic acid 
(44 mg) were dissolved in N,N-dimethytformamide (2 mQ, 1-ettTyt-3-(3*<firTYethylamiriopropyl)cartxxliifTiide hydrochlo- 
ride (83 mg) was added, and the admixture was stirred at room temperature for 16 hours. The reaction mixture was then 
purified in the san^rrarviera^i^c^^ 



^H-NMR (CDQa. 500MHz) : 8 3. 06 (s. 6H). 4. 05 (s, 3H). 4. 06 (s, 3H). 6. 48 (d. J=4. 9Hz. 1H). 6. 71 (d. J=8. 6Hz. 
2H). 7. 17 (d. J=a 5Hz. 2H). 7. 44 (s. 1H), 7. 57 (s. 1H). 7. 74 (d. J=8. 5Hz. 2H), 7. 81 (d. J=9. 2Hz, 2H). 7. 94 (s. 
1H). 8. 49(d.J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, nVz) : 443 (M^ 

Exanrple57 

N-f4-rf6.7-DirTiethaxv-4<iuinolinvl)oxvlphenYlV(4-acetylphenvncartx)x^ 

6,7-Dtmethaxy-4-(4-aminophenQxy)quinoline (54 mg) and commercially available 4-acetylbenzoic acid (46 mg) 
were cfissolved in N.N-dimethylfbrmamide (2 ml). 1-ethyf^-(3*-dimettiylarTiinopropyOcartxxilirnide hydrochloride (87 
mg) was added, and the adrraxture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as described in Example 50 to obtain 43 mg of the title compound (yield: 53%). 

^ H-NMR (DMSOds. 500MHz) : 6 2. 66 (s, 3H). 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 48 (d. J=4. 9Hz, 1H), 7. 28 (d. J=9. 
2Hz. 2H). 7. 39 (s. 1H), 7. 52 (s. 1H). 7. 94 (d. J=9. 2Hz. 2H). 8. 10 (m. 4H). 8. 48 (d. J=:5. 5Hz. 1H), 10. 6 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 442 (M") 

Example 58 

N-{4-rf6.7-DtrTTethoxy-4^uinolinvl>oxvli^envl)-(4-butv^ 

6.7-DimethQxy-4-(4-anruncphenoxy)quinoline (54 mg) and commercially available 4-butyl benzoate (54 mg) were 
dissolved in N.N-dimethytformamide (2 ml), 1-ethyl-3-(3'-dimethylaminopro(^)cartxxiiimide hydrochloride (85 mg) was 
added, and the adnruxture was stirred at room temperature for 22 hours. The reaction mixture was then purified in the 
same manner as descrbed in Exanpte 51 to obtain 65 mg of the title compound (yield: 78%). 

^ H-NMR (CDCI3, 500MHz) : S 0. 95 (t J=7. 3Hz. 3H), 1 . 38 (m. 2H), 1 . 64 (m. 2H), 2. 69 (t, J=8. OHz, 2H), 4. 05 (S, 
3H), 4. 06 (S, 3H), 6. 48 (d. J=5. 5Hz. 1H). 7. 19 (d. J=9. 2Hz. 2H). 7. 30 (d, J=8. 6Hz. 2H), 7. 42 (s, 1H), 7. 57 (s. 
1 H), 7. 75 (d, J=8. 6Hz, 2H). 7. 82 (d. J=8. 6Hz, 2H). 8. 03 (s, 1 H), 8. 49 (d. J=5. 5Hz, 1 H) 
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Mass spectromeftry data (FD-MS. m/z) : 456 (M^) 
Example 59 

N^4-[(67-Dimethoxy-4<|uindinyl)oxy}phenyft-f4-amirxx>henvl)c^ 

{4-[(6J-DimethOKy-4-quinolinyOoKy]phenyQ-(4-nTfr (100 mg) was dissolved in N.N-diniethyl- 

formamide/^hyt acetate (9 ml/5 nil). 10% palladium-caitx>n (69 mg) was added, and the admixture was stined at room 
temperature under hydrogen for 22 hours. The reaction nuxture was fBtered using Celrte. The filtrate was then distilled 
under recced pressure to remove the solvents, and the resultant residue was purified by column chromatography on 
silica gel eluting chlorofomVacetone to obtain 85 mg of the title compound (yield: 91%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s. 3H), 5. 75 (brs. 2H), 6. 46 (d. J=4. 9Hz. 1H), 6. 61 (d, J=8. 
6Hz. 2H), 7. 22 (d. J=9. 2Hz, 2H), 7. 39 (s. 1H). 7. 52 (s, 1H), 7. 73 (d, J=8. 5Hz. 2H). 7. 89 (d, J=9. 2Hz, 2H). 8. 46 
(d. J==5. 5Hz. 1H). 9. 90 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 415 (M^) 

Example 60 

N-{4-[f67-Dimethoxv-4<^uinolinvl)oxy)Dhenvl}*4i3yridinecartX)xam^^ [71 ] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) and commercially avaOable isonicotinic add (45 mg) wer 
dissolved in N.Nkiimethytformamide (2 mQ. 1 -ethyl-3-(3'-dimethytaminopropyt)cartxxiiimide hydrochloride (98 mg) was 
added, and the admixture was stirred at room temperature for 62 hours. The reaction mixture was then purified in the 
same manner as descrit>ed in Example 51 to ot>tain 22 mg of ^ title compound (yield: 31%). 

lH.NMR(DMSO-d6,500MHz)-6 3.94(Sr3H)r3r96(sr3H)76r48(drJ=^^^^ 

(S. 1H). 7. 52 (s. 1H). 7. 88 (d. J=4. 3Hz. 2H). 7. 92 (d, J=8. 5Hz. 2H). 8. 48 (d. J=4. 9Hz. 1H). 8. 80 (d, J=4. 3Hz. 
2H).10.6(s. 1H) 

Mass spectrometry data (FD-MS. m/z) : 401 (M^) 
Example 61 

N-{4-[(6.7-Di me1hQxy-4K^u inolinyt)oxy]phenyl}-2-thi ophenecartx>xam^ 

6.7-Dim8thQxy-4-(4naminophenoxy)quinoltne (50 mg) and commercially availat)le 2-thiophenecart)Qxylic add (46 
mg) were dissolved in N.N-dimethytformanude (2 ml). 1-ethyl-3-(3*-dimerthylarTunopropyOcart)Odiimide hydrochloride 
(99 mg) was added, and the admixture was stin-ed at room temperature for 62 hours. The reaction mixture was then 
purified in the same manner as descrit>ed in Example 51 to obtain 37 mg of the title compound (yield: 54%). 

^ H-NMR (CDCb. 500MHz) : 6 4. 02 (s, 3H). 4. 04 (s, 3H). 6. 46 (d, J=5. 5Hz, 1 H), 7. 1 1 (m. 1 H). 7. 1 7 (d. J=:8. 6Hz, 
2H). 7. 40 (s, 1H), 7. 55 (m. 1H). 7. 56 (s. 1H), 7. 73 (d, J=8. 5Hz. 2H). 7. 73 (m. 1H). 8. 38 (s. 1H). 8. 48 (d. J=4. 
9Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 406 (M^) 
Example 62 

N-{4-[(6.7-Dimethaxy-4<|uinolinyl)oxv]phenvl}-44Mpherivlcart)Q^ 

6.7-DimethQxy-4-(4-aminophenoxy)quinoline (52 mg) was suspended in triethytamine/metfiylene chloride (3 ml/2 
ml), commercially availat)le biphenylcarbonyf chloride (80 mg) was added, and the admixture was stirred at room tem- 
perature for 25 hours. Aqueous sodium fiydrogen cartx>nate was added to the reaction mixture, and the resulting admix- 
ture was extracted with ethyl acetate. The ethyl acetate layer was washed with brine and then dried with anfiydrous 
sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue w^ purified by col- 
umn chromatography on silica gel etutirig with chloroform/acetone arxj further by washing resulting crystals with ace- 
toneto obtain 9 mg of the title compound (yield: 10%). 

^H-NMR (DMSO^le. 500MHz) : 6 3. 95 (s, 3H). 3. 95 (s. 3H). 6. 48 (d. J=5. 5Hz. 1H). 7. 28 (d. J=9. 2Hz. 2H), 7. 40 
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(s. 1H). 7. 43 (t J=7. 3Hz. 1H). 7. 50-'7. 53 (m, 3H). 7. 77 (d. J=7. 3Hz, 2H), 7. 85 (d. J=8. 6Hz. 2H). 7. 98 (m, 2H). 
8. 08 (d, J=8. 5Hz, 2H). 8. 48 (d. J=4. 9Hz, 1 H). 10. 4 (s. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 476 (M^) 

Example 63 

N-f4-r(6.7-Dimethoxv-4-quindinvltoxvTDhenvl^M4xjt oxv^ 

6.7-Dim8thQxy-4-(4-amirK3phenQxy)quirK>fine (52 mg) was suspended in triettiytamine/methylene chloride (3 ml/2 
ml), commercially availatsle 4-butQxybenzoyl chloride (0.07 ml) was added, and the admixture was stirred at room tem- 
perature for 30 tx)urs. The reaction mixture was then purified in the same manner as described in Example 62 to obtain 
34 HDg of the title compound (yield: 41%). 

^H-NMR (CDCI3, 500MHz) : 6 0. 99 (t J=7. 3Hz, 3H), 1. 52 (m. 2H), 1. 80 (m. 2H). 4. 03 (m, 2H), 4. 04 (s. 3H), 4. 
05 (s. 3H), 6. 47 (d. J=4. 9Hz. 1H), 6. 95 (d. J=9. 2Hz. 2H), 7. 18 (d, J=9. 2Hz. 2H). 7. 46 (s, 1H). 7. 57 (s. 1H), 7. 
74 (d, J=9. 2Hz. 2H), 7. 86 (d, J=9. 2Hz. 2H). 8. 10 (s. 1H). 8. 49 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. nVz) : 472 (M^) 

Example 64 

N-{4-[(eJ-Dirpethpxy-4i^Minoiiny^)o)^]phfflyl^-(4-t)romo^ [7^ 

6.7-Dimethoxy-4-(4naminophenoxy)quinoline (52 vnq) and commercially availalsle 4-t»'onK)t>enzoic acid (78 mg) 
were dissolved in N.N^iimethyHbrmamide (2 ml). 1-ethyl-3-(3*-dimethylamtnopropyf)cartxxiiimide hydrochloride (102 
mg) was added, arxi the admixture was stirred at room temperature for 1 7 hoursw The reaction mixture was then purrf ted 
in the same manner as described in Example 51 to obtain 43 mg of the title compound (yield: 52%). 



^^H-NMR (CDQa. 500MHz) : 6 4. 07 (s, 3H). 4. 07 (s. 3H). 6. 53 (d. J=5. 5Hz. 1H). 7. 22 (d. J=9. 2Hz, 2H). 7. 37 (s. 
1H), 7. 50 (S, 1H), 7. 62 (s. 1H). 7. 65 (d. J=8. 6Hz. 2H). 7. 84 (d. J=8. 6Hz, 2H). 7. 86 (d. J=8. 6Hz. 2H). 8. 41 (d. 
J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS, nVz) : 478 (M^). 480 (MV2) 
Example 65 

N-(4-r(6.7-Dimethoxv-4-quinolinyl)oxy|phenviH4-methoxycarbon^ 

6,7-Dimethoxy-4-(4-amirx3phenoxy)quinoline (100 mg) and commercially availat)le iTKXiomethylterephttialtc add 
(130 mg) were (fissolved in N.N-dimethylformamide (4 ml). 1-elhyl-3-(3'-dinriethytaniinopropyl)cartxxiiirTiide hydrochlo- 
ride (227 mg) was added, and the admixture was stirred at room terrperature for 18 hours. The reaction mixture was 
then purified in the same manner as descrfoed in Example 51 to obtain 99 mg of the title compound (yield: 64%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 98 (s. 3H), 4. 06 (s. 3H). 4. 06 (s. 3H). 6. 49 (d, J=4. 9Hz. 1H). 7. 22 (d. J=9. 2Hz, 
2H). 7. 43 (s. 1H), 7. 56 (s. 1H). 7. 76 (d. J=9. 2Hz. 2H). 7. 97 (d. J=8. 6Hz. 2H). 8. 18 (d. J=8. 6Hz. 2H). 8. 49 (d. 
J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 458 (M+) 
Exanple 66 

N-f4-[(6.7-Dinriethoxy-4-quinolinyl)oxylphenyl}-2iJyridinecartx)x^ 

6.7-DimethQxy^-(4-airarK3phenoxy)qulrv>line (50 mg) and commercially available picolinic acid (42 mg) were cfis- 
solved in N,N-dtmethyltormamide (2 mQ, 1-ethyl-3-(3'-<fimethylarTOrK3propyl)cartxxiiimide hydrochloride (123 mg) was 
added, and the admixture was stirred at room tenperatu-e for 19 hours. The reaction mixture was then purified in the 
same manner as descr9}ed in Example 51 to obtain 38 mg of the title compound (yield: 56%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 06 (s. 3H). 4. 06 (s. 3H). 6. 49 (d, J=5. 5Hz. 1 H). 7. 23 (d. J=8. 6Hz. 2H), 7. 43 (s, 
1 H). 7. 51 (m. 1 H). 7. 58 (s. 1 H). 7. 89 (d, J=9. 2Hz. 2H). 7. 94 (m, 1 H). 8. 33 (d, J=8. OHz. 1 H). 8. 50 (d. J=5. 5Hz. 
1H), 8. 64 (dd. J=1. 8. 4. 9Hz. 1H) 
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Mass spectrometry data (FD-MS. rrVz) : 401 (M^) 

Example 67 

NW4-rf6.7-DimethQxv-4<iuindifivl)axy]phenyn-(4-hwiroxv(artx^ 

(4-[(6 J-Dtmethoxy-4K)uinonnyl)a)(y]phenyl}-(^ was dissolved in methanol (3 

ml), 33% aqueous potassium hydroxide (1 .5 ml) was added, and the admixture was stirred at room temperature for 2 
hours. The reaction mixture was washed 2 times with ethyl acetate, and the water layer was neutralized with dilut 
hydrocholonc add and extracted 2 times with chbroform. The chtorolbrm layer was dried with sodium sulfate, and the 
solvent was then removed t>y reduced-pressure distillation to obtain 34 mg of the title compound (yiM: 4S%). 

^H-NMR (DMSO-de. SOOMHz) : 6 3. 93 (s, 3H). 3. 94 (s. 3H). 6. 47 (d, J=5. 5Hz. 1H). 7. 28 (d. J=9. 2Hz, 2H). 7. 39 
(S, 1H), 7. 51 (s. 1H). 7. 92 (d. J=9. 2Hz. 2H), 8. 07 (m, 4H), 8. 47 (d. J=5, 5Hz. 1H), 10. 5 (s, 1H) 
Mass spectrometry data (FD-MS. mfz) : 444 (M^) 

Exanrple 68 

N-(4-r(6J-Dimethoxy-4Kiuinolinvl)oxvTphenvl)cvdopentanecai^ 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) and commercially avaitat)le cydopentanecartxixylic acid (66 
mg) were dissolved in N.N-dimethyHormamide (2 ml). 1-ethyl-3-(3*<JlmethylaminopropyOcartxxliimide hydrochloride 
(1 10 mg) was added, and the adnrtixture was stin^ed at room temperature for 17 hours. The reaction mixture was purified 
in the same manner as desCTifc>ed in Exanrple 51 to ok>tain 35 mg of the title compound (yield: 50%). 

^ H-NMR (CDCI3. 5OOMH2) : 6 1 . 64 (m, 2H). 1 . 81 (m. 2H). 1 . 91 (m. 4H), 2. 75 (m, 1 H), 4. 04 (s, 3H), 4. 04 (s. 3H), 
J,44^^J^4,^,Jifl,JL13(d 
5Hz. 1H). 

Mass spectrometry data (FD-MS. m/z) : 392 (M^) 
Example 69 

N-l4-f(6.7-DinriethoKv-4-auinolinvltoxvtohenvnadamantanecarto 

6.7-Dimethoxy-4-(4naminophenoxy)quinoline (51 mg) and commercially availak)le adamantanecartx>xylic add (110 
mg) were dissolved in N.N-dimethylformamide (2 ml). 1-ethyl-3-(3*-dimethylaminopropyOcartxxliimide hydrochloride 
( 1 07 mg) was added, and the admixture was stirred at room terrperature lor 1 5 hours. The reaction mixture was purified 
in the same manner as descrit>ed in Exanple 51 to obtain 13 mg of the title compound (yield: 17%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 82 (m, 6H), 2. 00 (m, 6H). 2. 13 (m, 3H), 4. 05 (s. 3H), 4. 05 (s, 3H), 6. 44 (d, J«4. 
9Hz, 1H), 7. 15 (d, J=9. 2Hz. 2H), 7. 42 (s, 1H). 7. 55 (m, 1H), 7. 64 (d. J=9. 2Hz, 2H). 8. 46 (d. J=4. 9Hz. 1H). 
Mass spectrometry data (FD-MS, nVz) : 458 (M^) 

Exanrple 70 

N-f4-ff6.7-Dtmethoxv-^uinolinvltoxvTDhenvlV(4-acetoxvph6nvl)cart ^^ 

6.7-DimethQxy-4-(4-aminophenoxy)quinoline (1 10 mg) and commercially availat}le 4-acetGKybenzdc add (207 mg) 
were dissolved in N.N-dimethyl16rmamide (6 ml), 1-etfiyl-3-(3'-dimethylaminopropyl)cartxxiiimide hydrodtloride (223 
mg) was added, and the admixture was stinred at room tenrperature for 7 hours. The reaction mixture was then purified 
in the same manner as desait>ed in Example 51 to obtain 123 mg of tfie title compound (yield: 72%). 

^ H-NMR (CDQa. 500MHz) : 6 2. 35 (s, 3H). 4. 06 (s, 3H). 4. 06 (s, 3H). 6. 49 (d, J=4. 9Hz. 1 H). 7, 21 (d, J=9. 2Hz, 
2H), 7. 25 (d. J=9. 1Hz. 2H). 7. 43 (s. 1H), 7. 56 (s. 1H), 7. 73 (d, J=9. 2Hz, 2H), 7. 87 (s, 1H), 7. 93 (d. J=8. 6Hz. 
2H). 8.50(d. J=5. 5Hz, 1H), 
Mass spectron^etry data (FD-MS, nr>^) : 458 (M^) 
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Exanrpte 71 

N-f44(6.7-DinTOthoxv-4<iuinolfnvlk)xvlPhenvl^2-(6-acetoxvrw^ 

67-DimethQxy-4-(4-aminophenQxy)quinofine (51 mg) and commercially available 6-acetoxy-2-naphthoic add (121 
mg) were dssolved in N.N-dimethylformamide (2 ml). 1-ethyl-3-(3*-dimethylamincpropyl)cartxxfiimlde hydrochforide 
(124 mg) was added, and the admixture was stirred at room temperature for 13 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 66 mg of the title compound (yield: 7S%). 

^H-NMR (DMSOdg. 500MHz) : 5 2. 38 (s, 3H). 4. 03 (s, 3H), 4. 05 (s. 3H). 6. 49 (d. J=5. 5Hz. 1H). 7. 20 (d, J=«. 
2Hz. 2H). 7. 30 (dd. J=2. 4, 9. 2Hz. 1H). 7. 42 (s, 1H), 7. 57 (m, 1H), 7. 61 (d. J=1. 8Hz. 1H). 7. 81 (d. J=9. 2Hz. 
2H), 7.86(d, J=8. 6Hz. 1H). 7.89(d.J=9. 2Hz. 1H). 7.94(d.J=8. 6Hz, 1H), 8.38(S, 1H).8.49(d. J=4.9Hz. 1H) 
Mass spectrometry data (FD-MS. vnfz) : 508 (M^ 

Exanrple72 

N44-rf6.7-Dimethoxv-4-Quinolinvl)oxv]phenvtVf4-hvdroxvDhenvl^caftx)xamidef831 

N-{4-[(6.7-DimethQxy-4K|uinolinyOoKy]phenyl}-(4-acetQxyphenyl)caiboxarnid^ (103 mg) was dissolved in methanol 
(4 ml). 35% aqueous potassium hydroxide (2 ml) was added, arxl the admixture was stirred at room temperature for 5 
hours. The reaction mixture was partitioned with ethyl acetate/Water, and the ethyl acetate layer was washed with brine 
arxJ then dried with anhydrous sodum sulfate. The solvent was renrxsved by reduced-pressure distillation, and the 
resulting crystals were washed with ether to obtain 77 mg of the titie compound (yield: 82%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 46 (d. J=4. 9Hz. 1H). 6. 87 (d. J=8. 5Hz. 2H). 7. 24 
(d. J«9. 2Hz, 2H). 7. 39 (s. 1H). 7. 52 (s. 1H). 7. 87 (d. J=8. 6Hz. 2H). 7. 90 (d. J=9. 2Hz. 2H). 8. 47 (d. J=5. 5Hz. 

1H ), 10. 1 (s^lH) 

Mass spectrometry data (FD-MS. nr/z) : 41 7 (M^+1) 

Example 73 

N-f4-rf6.7-Dinriethoxv-4^uinolinvl)oxvlphenvlV2-(6-hvdrcxvnaDhthvl)cart^ 

N-{4-[(6 J-DimethoKy-4K^uinolinyl)oxy]phenyl}-2-(6-acetco(ynaphthyl)cartM (47 mg) was dissolved in metfia- 
nol (4 ml). 35% aqueous potassium hydroxide (2 ml) was added, and the admixture was stirred at room temperature for 
5 hours. The reaction mixture was then purified in the same matter as descrS>ed in the Example 72 to obtain 37 mg of 
the titie compound (yield: 86%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 95 (s. 3H). 3. 95 (s. 3H). 6. 49 (d. J=4. 9Hz. 1H). 7. 18 (m. 1H). 7. 20 (s, 1 H). 
7. 27 (d. J=8. 6Hz. 2H). 7. 39 (s. 1H). 7. 53 (S. 1H). 7. 80 (d. J==8. 5Hz. 1H). 7. 92-7. 98 (m, 4H), 8. 47-8. 48 (m. 
2H). 10. 0 (brs. 1H). 10. 4 (s, 1H) 
Mass spectrometry data (FD-MS, nVz) : 467 (M^+l) 

Example 74 

N-( 4-Methoxyphenyl )-N' -{4- [ ( 6, 7-dimethoxy-4- 
quinolinyl )oxy]pher\yl)urea [43] 



6,7-Dtmethoxy-4-(4-aminophenoxy)quinoltne (53 mg) was dissolved in toluene (3 ml) with heat, 4-m6thoxyphenyl 
isocyanate (0.2 ml) was added, and the admixture was refluxed witti heat for 30 minutes. The separated crystals were 
filtered and washed with toluene to obtain 54 mg of the titie compound (yield: 68%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 72 (s. 3H), 3. 94 (s. 3H), 3. 95 (s. 3H), 6. 44 (d, J=:4. 9Hz. 1H), 6. 87 (d, J=8. 
5Hz, 2H). 7. 19 (d. J=9. 2Hz. 2H). 7. 37 (d. J=8. 5Hz. 2H), 7. 38 (s. 1H). 7. 52 (s, 1H). 7. 58 (d. J=8. 5Hz. 2H), 8. 46 
(d, J=5. 5Hz, 1H). 8. 50 (S, 1H). 8. 73 (s, 1H) 
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Mass spectrometry data (FD-MS. nVz) : 445 (M*) 

Example 75 

N"( 4-Fluorophenyl ) - N' -(4- [ ( 6, 7-dimethoxy-4- 
quinolinyl )oxy] phenyl) urea [44] 

67-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was dissolved in toluene (3 ml) with heat 4-fluorophenyt Iso- 
cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 70 minutes. The separated crystals were f i- 
tered and washed with toluene to obtain 38 nf)g of the titie oonnpound (yield: 48%). 

^H-NMR (DMSOde. SOOMHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 44 (d. J=4. 9Hz, 1H), 7. 12 (m. 2H). 7. 19 (m. 2H), 
7. 38 (s. 1 H), 7. 47 (m. 2H), 7. 51 (s, 1 H), 7. 59 (d, J=9. 2Hz. 2H), 8. 45 (d, J«=5. 5H2, 1 H), 8. 72 (s, 1 H), 8. 79 (s. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 433 (M^) 

Example 76 

N-( 4-Bromophenyl )-N' -(4- [ ( 6 , 7-dimethoxy-4- 
quinolinyl )oxy] phenyl) urea [45] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) wa s dissolved in tolue ne (3 ml) witti heat,_44)i^^ 
cyanate (0:2 mOivas~addedra^ was ref luxed with heat for 50 minutes. The separated crystals were f i- 

tered arxJ washed with toluene to obtain 56 mg of the title compound (yield: 64%). 

^H-NMR (DMSOde, 500MHz) ; 6 3. 94 (s, 3H), 3. 95 (s. 3H). 6. 44 (d. J=5. 5Hz. 1H), 7. 19 (d. J=9. 2Hz, 2H), 7. 39 
(s. 1H). 7. 45 (m. 4H), 7. 51 (s. 1H). 7. 59 (d, J=9. 2Hz. 2H). 8. 46 (d. J=5. 5Hz. 1H), 8. 86 (s, 1H). 8. 86 (s, 1H) 
Mass spectrometry data (FD-MS. m^z) : 493 (M^). 495 (M^-i2) 

Example 77 

N-C4-[ ( 6, 7-Dime'thoxy-4-quinolinyl ) oxy] phenyl )-N' -( 4- 
nltrophenyl )urea [46] 



6.7-Dim6thQxy-4-(4-aminophenQxy)quinoline (103 mg) was cfissotved in toluene (10 ml) with heat. 4-nitrophenyl 
isocyanate (366 mg) was added, and the adnuxture was reltuxed with heat tor 60 minutes. The separated aystals were 
filtered and washed with tduene to obtain 141 mg of the title compound (yield: 88%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s, 3H). 3. 95 (s. 3H). 6. 45 (d. J=5. 5Hz. 1H). 7. 23 (d. J=8. 6Hz. 2H). 7. 39 
(S. IN). 7. 51 (S. 1H). 7. 62 (d. J=9. 2Hz. 2H). 7. 71 (d. J=9. 2Hz, 2H). 8. 20 (d. J=9. 2Hz. 2H). 8. 46 (d. J=5. 5Hz, 
1H). 9. 08 (S. 1H). 9. 49 (S. 1H) 
Mass spectrometry data (FD-MS. mte) : 460 (M^) 
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Exanple 78 

N-(4-Butylphenyl)-N'-{4"[(6,7-dimethoxy-4- 
qulnolinyl )oxy]phenyl}urea [47] 



67-DimethQxy-4-(4-anrdrK9phenQxy)quinoline (50 mg) was dissolved in toluene (3 ml) with heat, 4-butytphenyl iso- 
cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 26 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chlorofbrm^cetone (10/1) to obtain 36 mg of the title compound 
(yield: 45%). 

1 H-NMR (CDOa/CDaOD. 500MHz) : 6 0. 93 (m. 3H), 1 . 35 (m, 2H), 1 . 57 (m, 2H). 2. 57 (m. 2H), 4. 06 (s, 3H), 4. 
06 (s, 3H), 6. 49 (m, 1H), 7. 14 (m. 4H). 7. 33^7. 62 (m, 6H), 8. 39 (m, 1H) 
Mass spectrometry data (FD-MS. m/z) : 471 (ft/T) 

Example 79 

N-( 4-aminophenyl )"N' -{4- [ ( 6, 7*dimethoxy-4- 
quinolinyl )oxy] phenyl} urea [48] 



N-{4-[(6.7-DimettiQxy-4-quinolinyl)Qxy]phenyl}-N'-(4-rvtro)phenylurea (111 mg) was dissolved in N.N-dimethytfbr- 
mamide (7 ml), 10% palladium hydroxide-cart)on (100 mg) was added, and the admixture was stirred at room temper- 
ahjrejjndeLhydx^ 

and tfmn dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation to obtain 66 
mg of the title compound (yield: 63%). 

^ H-NMR (DMSO-de. 500MHz) : 5 3. 94 (s, 3H). 3. 94 (s, 3H), 4. 74 (brs, 2H), 6. 43 (d, J=4. 9Hz. 1 H), 6. 52 (d, J»8. 
6Hz, 2H). 7. 08 (d. J=8. 6Hz. 2H). 7. 16 (d, J=9. 2H2, 2H), 7. 38 (s, 1H), 7. 51 (s, 1H), 7. 55 (d, J=9. 2Hz. 2H), 8. 14 
(s, 1H), 8. 45 (d, J=4. 9Hz, 1H). 8. 61 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M^) 

Example 80 

N-( 4-Acetylphenyl )-N' - {4 - [ ( 6 , 7-dirriethoxy-4- 
quinolinyl )oxy] phenyl) urea [49 ] 



6,7-DlmethQxy-4-(4^amirK)phenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat, 4-acetylphenyl iso- 
cyanate (210 mg) was added, and the admixture was reftuxed with heat for 20 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with cNorolorm^cetone (10/1) to obftain 50 mg of the title 
compound (yield: 64%). 

^H-NMR (CDCI3/CD3OD, 500MHz) : 62. 59 (S. 3H), 4. 07 (s, 3H). 4. 07 (s. 3H), 6. 50 (d, J=5- 5Hz, 1H), 7. 17 (d. 
J=8. 5Hz, 2H), 7. 36 (S, 1H). 7. 58 (S, 1H), 7. 58 (d, J=8. 5Hz, 2H), 7. 60 (d, J=8. 5Hz, 2H), 7. 94 (d. J=8. 5Hz, 2H), 
8.40(d. J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 457 (M^ 
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Example 81 

N-{4-[ ( 6, 7-Dlmethoxy-4-quinolinyl )oxy] phenyl } ' -( 4- 
phenoxyphenyl )urea [50] 



6 J-DimethGKy-4-(4naminophenQxy)quinoltne (53 mg) was dissolved In toluene (3 vnS) with heat, 4-phenQxyphenyl 
isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 30 minutes. The resulting residue was puri- 
10 tied by column chromatography on silica gel eluting with cNorofbrm/Jacetone (10/1) to otstain 55 mg of the title com- 
pound (yield: 60%). 

^H-NMR (CDCI3/CD3OD. 500MHz) : S 4. 46 (s. 3H). 4. 46 (s. 3H), 6. 51 (m, 1 H). 6. 98^7. 62 (m, 15H). 8. 40 (m, 1H) 
Mass spectrometry data (FD-MS. nVz) : 507 (M*) 

75 

Example 82 

N-( 4-Isopropylphenyl )-n'-(4-[(6, 7 -dimethoxy -4- 
20 qu ino 1 1 ny 1 ) oxy ] phenyl )urea [51] 



6.7-DimethQxy-4-(4^minophenQxy)quirK)line (51 mg) was dissolved in toluene (3 ml) with heat 4-isoprof:^henyt 
25 isocyanate (0.2 ml) was added, arxi the admixture was refluxed with heat for 26 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 70 mg of the title com- 
pound (yield: 90%). 

^H-NMR (CD3OD. 500MHz) : 6 1. 18 (d. J=6. 7Hz. 6H). 2. 82 (m. 1H). 3. 97 (s. 3H). 4. 01 (s, 3H). 6. 37 (d, J=5. 5Hz. 
30 1H), 7. 04 (d. J=8. 5Hz, 2H), 7. 11 (d. J=8. 5Hz. 2H). 7. 25 (d. J^S. 5Hz. 2H). 7. 26 (s. 1H), 7. 38 (s. 1H), 7. 41 (d. 
J=9. 2Hz, 2H). 7. 54 (s, 1H), 7. 82 (s. 1H). 8. 03 (s. 1H). 8. 42 (d. J=5. 5H2, 1H) 
Mass spectrometry data (FD-MS, m/z) : 457 (M^) 

Example 83 

35 

N-(4-Trif luoromethylphenyl )-N' -{4- [ ( 6 , 7-dime1:hoxy-4- 
quinol iny 1 ) oxy ] phenyl }urea [ 52 ] 

40 

6.7-Dimethoxy-4-(4-arTunophenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heat, 4-1rifluorom^hyl- 
phenyl isocyanate (0.2 wB) was added, and the adrraxture was ref luxed with heat lor 10 minutes. The separated crystals 
were fatered and washed with toluene to obtain 77 mg of the title compound (yield: 88%). 

45 

^H-NMR (CDCI3. 500MH2) : 6 4. 05 (s, 3H), 4. 05 (s. 3H), 6. 52 (d. J=5. 5Hz, 1H). 7. 18 (d. J=9. 2Hz, 2H). 7. 36 (S. 
1H), 7. 56 (s. 1H), 7. 59 (d. J=8. 6Hz. 2H), 7. 62 (d, J=«. 6Hz. 2H). 7. 63 (s. 1 H), 8. 40 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 483 (M^) 

so Example 84 

N-(4-n-Butylphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl ) oxy] phenyl} urea [147] 

55 

67-DimethQxy-4-(2-aminophenoxy)quinoltne (56 mg). which was obtained, analogously to Example 49, by reduc- 



55 



EP0860433A1 

ing 6.7<iimethoxy-4-(2-nftrophenoxy)quinoline obtained in the same manner as described in Example 48, except that 
2-nitrophen I was used in place of 4-nitrophenot. was dissolved in toluene (3 ml) with heat 4-n4xjtylphenyt isooyanate 
(0.2 ml) was added, and the admlxtur was refluxed with heat for 30 minutes. The resulting residue was purified by 
chromatography on silica gel eluting with chlorofornrVacetone (10/1) to obtain 45 mg of the title compound (yield: 50%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 89 (t J=7. 3Hz. 3H), 1. 30 (m. 2H), 1. 52 (m. 2H). 2. 50 (m. 2H). 3. 90 (s, 3H), 3. 
93 (s. 3H), 6. 22 (d. J==4. 9Hz. 1H), 6. 87 (d. J=7. 3Hz. 1H). 6. 96- 7. 01 (m, 4H), 7. 15 (brs. 1H), 7. 28-7. 31 (m, 
4H), 8. 12 (brs. 1H), 8. 26 (d. J=4. 9Hz. 1H). 8. 58 (d. J=7. 9Hz. 1H) 
Mass spectrometry data (FD-MS, ni/2) : 471 (M^ 

Example 85 

N-(4-n-Butylphenyl)-N'-{3-[(6,7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl ) urea [91] 



6,7-Dimethoxy-4-(3-anrurK3phenoxy)quinoline (51 mg). which was obtained, analogously to Example 49, by reduc- 
ing 6.7-dimethoxy-4-(3-nitrophenoKy)quinoline obtained in the same manner as descrS>ed in Example 48, except that 
3-nitrophenol was used in place of 4-nitrophenol, was dissolved in toluene (3 ml) with heat, 4-n-buty1ph^yl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 50 minutes. The resulting residue was purified by 
chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 26 mg of the title compound (yield: 32%). 

^H-NMR {CDCI3, 500MHz) : 5 0. 89 (t J=7. 3Hz, 3H), 1. 30 (m, 2H). 1. 52 (m. 2H). 2. 51 (m. 2H). 3. 95 (s. IN). 4. 
00 (s. 1H). 6. 49 (d, J=5. 5Hz. 1H), 6. 81 (d. J=8. OHz. 1H). 7. 04 (d. J=7. 9Hz. 2H). 7. 21-7. 30 (m. 5H), 7. 37 (s, 

1 H). 7. 51 (s, IjjJ^ (brs. 1H), 8. 24 (brs, 1H). 8. 43 (d,.J=4. 9Hz. J H) - 

Mass spectrometry data (FD-MS. nVz) : 471 (M^ 

Example 86 

N-n-Butyl-N* -{4- [ ( 6, 7-dimethoxy-4-qulnolyl ) oxy] phenyl }urea 
[139] 



6,7-Dim6tfioxy-4-(4^aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat, n-butyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 1 4 hours. The resulting residue was purified by chro- 
matography on sflica gel eluting with chlorofornVacetone (10/1) to obtain 31 mg of the title compound (yield: 46%). 

^H-NMR (CDCI3, 500MHz) : 6 0. 93 (t J=7. 3Hz. 3H), 1. 37 (m. 2H), 1. 53 (m, 2H), 3. 28 (m. 2H), 4. 04 (s. 3H), 4. 
04 (s. 3H), 5. 04 (brs, IH), 6. 44 (d, J=5. 5Hz, 1H). 6. 98 (brs. 1H). 7. 11 (d. J=9. 2Hz. 2H). 7. 41 (s, 1H), 7. 43 (d. 
J=:9. 2Hz, 2H). 7. 55 (s, 1 H). 8. 46 (d. J=4. 9 Hz, 1 H) 
Mass spectrometry data (FD-MS, w/z) : 395 (M^) 

Exanple87 

N-{4-[6.7-Pimethoxy■4K^uinolyl)oxy]phenyl)-(4-trifluor orneth)rtph^ [157) 

6.7-Dimetfioxy^-(4-annirK3phenoxy)quinoline (53 mg) and commercially availat)le 4-tnfluorometfianeberuoic acid 
(102 mg) were cfissolved in N.N-dimetfiytformarmJe (3 ml), 1-etfiyl-3-(3*-dimethylaminopropyl)cart>odiimide hydrochlo- 
ride (102 mg) was added, and the adrnxture was stirred at room temperature for 14 hours. The reaction mixture was 
partitioned between water and etftyi acetate, and the ethyl acetate layer was washed with brine and then dried with 
anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting crystallized 
product was washed with etfiyl acetate to obtain 32 mg of the title compourxi (yield: 38%). 

^H-NMR (CDQa. 500MHz) : 6 4. 04 (s. 3H). 4. 05 (s. 3H). 6. 48 (d. J=4. 9Hz, 1 H), 7. 22 (d. J=8. 5Hz. 2H), 7. 41 (s. 
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1H). 7. 55 (s, 1H). 7. 76 (d. J=8. 5H2, 2H). 7. 76 (d. J=8. 6Hz. 2H). 8. 02 (d, J=7. 9Hz. 2H). 8. 13 (brs. 1H), 8. 49 (d. 
J=5.5Hz. 1H) 

Mass spectrometry data (FD-MS, irVz) : 468 (M^) 
Example 88 

N-f4467-Dimethaxv-4K^ifT0lvi)oxv^phenviV(4-<ycloh ex^ [1581 

6,7-DimethQxy-4-(4naminophenoxy)quinoline (52 mg) and oommerdally availatsle 4K:ycbhexylbenzoic add (109 
mg) were dissolved in N,N-dtmethytfomiamide (3 ml), 1-ethyl-3-(3*<limethylaminoprop/f)cartxxjiimide hydrochloride 
(1 10 mg) was added, and the admixture was stirred at room temperature tor 1 4 txxirs. The reaction mixture was then 
purified in the same manner as described in Example 51 to dbtaln 54 mg of the title compound (yield: 64%). 

^H-NMR {CDCI3, 500MHz) : 6 1. 25-1. 86 (m, 10H), 2. 55 (m. 1H), 4. 01 (s. 3H). 4. 03 (s, 3H), 6. 46 (d, J=5. 5Hz, 
1H). 7. 16 (d, J=8, 5Hz. 2H). 7. 27 (d. J=7. 9Hz, 2H), 7. 39 (s. 1H), 7. 55 (s. 1H). 7. 75 (d. J=9. 2H2. 2H). 7. 83 (d. 
J=8. 6Hz. 2H), 8. 46 (d. J=5. SHz. 1H) 
Mass spectrometry data (FD-MS. m^) : 482 (M") 

Example 89 

N-l3-f67-DimethQxv^Kiuinolvl)oxvlDhenvlt-f4-t4xihrfDhenvnra f159) 

6,7-Dim6thoxy-4-(3-aminophenoxy)quinoline (54 mg) and commercially available 4-t-butyl benzoic add (102 mg) 
were dissolved in N,N-dimethylformamide (3 ml), 1-ethyl-3-(3'<limethylanriinopropyl)cart>odiimide hydrochloride (106 
mg) was added, and the admixture was stined at room temperature for 6 hours. The reaction mixture was then purified 
in the same manner as desait>6d in Example 51 to obtain 29 mg of the title compound (yield: 35%). 



^H-ISIMR (CDCI3. 500MHz) : 6 1. 34 (s, 9H). 4. 01 (s. 3H). 4. 04 (s. 3H), 6. 55 (d, J=4. 9Hz. 1H), 6. 97 (d. J=7. 3Hz, 
1H). 7. 29^7. 68 (m, 7H), 7. 85 (d. J=7. 9Hz, 2H), 8. 46 (d. J=4. SHz. 1H). 8. 59 (brs. 1H) 
Mass spectrometry data (FD-MS. nVz) : 456 (M^) 

Example 90 

N-l3-[6.7-Pimethaxy-4K^uinolyl)thiolphenvn-(444)^^ 

6,7-Dinfiethoxy-4-(3-arTiinophenyttfvo)quinoline (62 mg) and commerdally availat>le 4-t-txjtyl benzoic acid (109 mg) 
were dissolved in N.N<limethyttormamide (3 ml), 1-6thyl-3-(3*KjimethylarnirK)propyl)cartxxltinfude hydrochloride (112 
mg) was added, and the admixture was stin-ed at room temperature for 25 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 54 mg of the title compound (yield: 57%). 

^H-NMR (COaa. 500MHz) : 6 1. 31 (s. 9H), 4. 00 (s. 3H). 4. 01 (s, 3H). 6. 83 (d. J=4. 9Hz. 1H). 7. 20-7. 99 (m, 
9H). 8. 06 (m. 1H), 8. 39 (d, J=4. 9Hz, 1H), 8. 60 (brs. 1H) 
Mass spectrometry data (FD-MS, nrVz) : 472 (M") 

Exarrple 91 

N-{4-f6.7-DirnethoKy-4^inolyl)thiolphenyl}-(4-butylphenyl)c^ [1 61] 

6,7-Dimethoxy-4-(4-amtnophenQxy)quinoline (62 mg) and commercially available 4-txityl benzoic add (104 mg) 
were dissolved in N,N-dimetttyftormamide (3 ml), 1-ethyl-3-(3*<iirTiethylarnirK)propyl)caftxxiiimide hydrochloride (117 
mg) was added, and the admixture was stirred at room temperature for 21 hours. The reaction mixture was then purified 
in the same manner as descrit>ed in Example 51 to obtain 21 mg of the title compourxi (yield: 22%). 

^H-NMR (CDQa. 500MHz) : 5 0. 94 (t J=7. 3Hz, 3H), 1. 38 (m, 2H). 1. 63 (m, 2H), 2. 69 (t, J=7. 9Hz, 2H). 4. 03 (s, 
3H), 4. 05 (s, 3H), 6. 72 (d, J=4. 9Hz. 1H). 7. 30 (d, J=7. SHz. 2H), 7. 39 (s, 1H). 7. 42 (s, 1H), 7. 57 (d, J=8. 5Hz, 
2H). 7. 78 (d. J=8. 5Hz, 2H), 7. 81 (d. J=7. SHz, 2H), 8. 08 (S, 1H). 8. 42 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m^) : 472 (M^) 
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Exaiiple92 

N" { 4- [ 6 , 7-Dimethoxy-4"quinolyl ) oxy] phenyl } -N * - ( 4- 



methoxythiophenyl )urea [163] 



67-DimethQxy-4-(4-arninopherroxy)quin(>lin6 (53 mg) was dissolved in toluene (3 ml) with heat. 4Hnethyfthiophenyl 
isocyanate {OJZ mQ was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals were 
filtered and washed with toluene to obtain 62 mg of the title compound (yield: 78%). 

^H-NMR (DMSOds, 500MHz) : 6 2. 44 (s, 3H), 3. 94 (s, 3H), 3. 95 (S, 3H). 6. 44 (d, J=4. 9Hz. 1H), 7. 19 (d. J=9. 
2H2. 2H). 7. 23 (d. J=8. 5Hz, 2H), 7. 38 (s. 1 H). 7. 44 (d. J=9. 2Hz. 2H). 7. 52 (s, 1 H), 7. 58 (d. J=8. 6Hz. 2H), 8. 46 
(d. J=4 9H2, 1 H), 8. 70 (s. 1 H). 8. 79 (s. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 461 (M") 

Exanrpte93 

N-( 3"Ethoxycarbonylphenyl )-N' -{4-[ ( 6^ 7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl } urea [164] 



6,7-Dim6thoxy*4-(4-aminophenoxy)c^inoline (53 mg) was dissolved in toluene (5 ml) with heat. 3-ethQxycartx>nyl- 
phenyl isocyanate (284 mg) was added, and the adnuxture was refluxed with heat for 1 hour. The resulting residue was 
purified by colunrw chromatography on silk» gel eluting wi^ dk>tain 18 mg of Ifielitie com- 

pound (yield: 20%). 

^H-NMR (CDCI3, 500MHz) : 6 1. 38 (m, 3H), 3. 98 (s. 3H), 4. 05 (s, 3H), 4. 35 (m, 2H). 6. 45 (d, J=5. 5Hz. 1H), 7. 
12 (d. J=9. 2Hz. 2H). 7. 40 (s, 1 H). 7. 47 (d. J=9. 2Hz. 2H), 7. 47 (d, J=8. 6Hz, 2H), 7. 58 (s. 1 H), 7. 96 (d. J=9. 2Hz. 
2H). 8. 05 (s. 1H), 8. 17 (s. 1H), 8. 47 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 487 (M^ 

Exanrple94 

N-( 4-Chlorophenyl ) - N ' -(4- [ ( 6 , 7-dimethoxy-4- 
quinolyl ) oxy] phenyl} urea [165] 



6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat 4-chlorophenyl iso- 
cyanate (0.2 mO was added, and the admixture was refluxed with fteat for 1 fKHjr. The separated crystals were filtered 
and washed with toluene to obtain 43 mg of tfie title compound (yield: 55%). 

^H-NMR (DMSOcfe. 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s. 3H), 6. 44 (d. J=5. 5Hz. 1H), 7. 20 (d, J=9. 2Hz. 2H), 7. 32 
(d. J=8. 5Hz. 2H), 7. 38 (S, 1H). 7. 49 (d. J=9. 2Hz. 2H). 7. 51 (s. 1H), 7. 58 (d. J=9. 2Hz, 2H). 8. 46 (d. J=4. 9Hz. 
1H), 8.83(brs. 1H), 8.83(lxs,1H) 

Mass spectrometry data (FD-MS, mte) : 449 (M+). 451 (M*42) 
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Example 95 

N- ( 2 - Isop ropy 1 phenyl )-N'-{4-[(6,7-diinethoxy--4- 
quinolyl ) oxy ] phenyl ) urea [166] 



67-DimethQxy-4-(4-fiminophenQxy)quinoline (44 mg) was dissolved in toluene (5 ml) with heat 2-^cpropy^enyt 
10 isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 80 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofbrnVacetone (10/1) to obtain 14 mg of the title com- 
pound (yield: 20%). 

^H-NMR (CDCia, 500MHz) : 6 1. 21 (m. 6H), 3. 21 (m. 1H), 4. 04 (s. 3H), 4. 04 (s, 3H). 6. 42 (m, 1H), 6. 63 (m. 1H), 
75 7. 09-7. 55 (m. 11H), 8. 46 (m. 1H) 

Mass spectrometry data (FD-MS. m/z) : 457 (M^) 

Example 96 

^ N-{4- [ ( 6, 7-Diinethoxy-4-quinolyl ) oxy] phenyl }-N ' -phenylurea 

[167] 



25 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, phenyl Isocyanate 

(0J2 m!) w^ added,'and the ac^ixture was refluxed with heat for 50 mihutiGs7T^ 

umn chromatography on silica gel eluting with chlorofomVacetone (10/1) to obtain 21 mg of the title compourxi (yield: 
41%). 

30 

^H-NMR (CDQa. 500MHz) : 6 4. 04 (s, 3H). 4. 04 (s. 3H), 6. 61 (m. 1H), 7. 05 (m, 1H), 7. 36-7. 44 (m, 10H), 7. 99 

(s, 1H), 8. 31 (s, 1H), 8. 36 (m. 1H) 

Mass spectrometry data (FD-MS, vn/z) : 431 (M^) 

35 Example 97 

N-{4 - [ ( 6 , 7-Diniethoxy-4-quinolyl )oxy] phenyl }-N ' - ( 2- 
ni tropheny 1 ) urea [168] 

40 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (83 mg) was dissolved in toluene (8 ml) with heat, 4-nitrophenyl iso- 
cyanate (370 mg) was added, and the admixture was refluxed with heat for 40 minutes. The deposited crystals were 
45 filtered and washed with toluene to obtain 58 mg of the title compound (yield: 45%). 

^H-NMR (DMSOde. 500MHz) : 5 3. 94 (s, 3H), 3. 95 (s. 3H). 6. 46 (d, J=5. 5Hz, 1H), 7. 22 (m. 1H). 7. 23 (d, J=9. 
2Hz, 2H), 7. 38 (s, 1H). 7. 51 (s, 1H). 7. 62 (d. J=9. 2Hz, 2H). 7. 71 (m, 1H). 8. 11 (m, 1H), 8. 31 (m. 1H), 8. 46 (d. 
J=5. 5Hz, 1H). 9. 62 (s. IN), 9. 96 (s. 1H) 
50 Mass spectrometry data (FD-MS. w/z) : 460 (M^) 
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-Aminophenyl )-N' -(4- [ ( 6, 7 



Example 98 

( 2 



qu i noly 1 ) oxy ] phenyl } urea [169] 



-dimethoxy-4- 



N-{4-[(6 J-DimefthQxy-4<|uifK>lyl)oxy]phenyl}-N'-(2-nH^ (42 mg) was dissolved in N.N-dimethyHbmna- 

mtde^ethyt acetate (12 ml/6 mQ, 20% palladium hydroxide-cartx>n (70 mg) was added, and the admixture was stirred at 
room temperature under hydrogen for 3 hours. The reaction mixture was filtered using Ceiite, after which the filtrate was 
washed with t>rine and then dried with anhydrous sodium sulfate. The solvent was removed by reduced^iressure distil- 
lation to obtain 39 mg of the title compound (yield: 100%). 

^ H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H). 4. 77 (brs, 2H). 6. 44 (d. J=5. 5Hz. 1 H). 6. 58 (m. 1 H). 
6. 75 (m, 1H). 6. 85 (m, 1H). 7. 18 (d, J=8. 5Hz. 2H). 7. 34 (m. 1H), 7. 38 (s. 1H). 7. 52 (s. 1H), 7. 58 (d, J=9. 2Hz, 
2H), 8. 29 (s. 1H). 8. 46 (d. J=4. 9Hz. 1H), 8. 92 (s. 1H) 
Mass spectrometry data (FD-MS, nrVz) : 430 (M*) 

Example 99 

N-(4-C ( 6, 7-Dimethoxy-4-quinolyl )oxy] phenyl ) -N ' -(3- 
nitrophenyl )urea [170] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (83 mg) was dissolved in toluene (6 ml) with heat 3-nitrophenyl '^o- 
cyanate (384 mg) was added, and the admixture was refluxed with heat for 40 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorotbrm/iacetone (10/1) to obtain 44 mg of the title 
compound (yield: 34%). 

^H-NMR (DMSOdg. SOOMHz) : 6 3. 99 (s, 3H), 4. 04 (s, 3H), 6. 43 (d, J=:4. 9Hz, 1H). 7. 10 (d. J=9. 2Hz, 2H), 7. 38 
(m. 2H). 7. 47 (d, J=8. 6Hz. 2H). 7. 57 (s. 1H), 7. 81 (m. 2H). 8. 19 (s. 1H). 8. 31 (s. 1H). 8. 46 (d, J=4. 9Hz, 1H). 8. 
59 (S, 1H) 

Mass spectrometry data (FD-MS. m^) : 460 (M^) 
Exanrple 100 

N-{4-[( 6, 7-Dimethoxy-4-quinolyl ) oxy] phenyl } -N ' -octylurea 
[171] 



6.7-Dim6thQxy-4-(4^aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat octyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 2 hours. The resulting residue was purified by column 
chromatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 32 mg of tfie title conrpound (yield: 41%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 87 (m, 3H), 1 . 26-1 . 30 (m, 10H). 1 . 53 (m, 2H). 3. 27 (m, 2H), 4. 03 (s, 3H), 4. 03 
(s. 3H), 5. 04 (m, 1H), 6. 44 (d, J=5. 5Hz, 1H), 6. 97 (s. 1H), 7. 10 (d, J=8. 6Hz. 2H), 7. 41 (s, 1H), 7. 42 (d, J=8. 
6Hz. 2H). 7. 55 (s, 1H), 8. 46 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. w/z) : 451 (M^) 
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"Aminophenyl )-N' -{4"[ ( 6, 7 



Exanrpl 101 
N- ( 3 



quinolyl )oxy] phenyl} urea [172] 



-dimethoxy- 



N-{4-[(67-Dim6thoxy-4-quinolyOQKylphenyl}-N'-(3-nKrophe^ (28 mg) was dissolved in N.N-dimethyifbrma- 
10 mide/ethyl acetate (5 ml/2.5 ml). 20% palladium tiydra}dde-cartx>n (97 mg) was added, and the admixture was stirred 
at room temperature under hydrogen for 3 hours. The reaction mixture was f ilt^ed using Celite, the f iHrate was washed 
with brine and then dried with anhydrous sodum sulfate. The solvent was then removed by rec&iced-pressure distillation 
to obtain 13 mg of the title compound (yield: 51%). 

IS ^H-NMR (CDOs. 500MHz) : 6 4. 02 (s. 3H). 4. 03 (s. 3H). 6. 41 (m, 1H). 6. 41 (d. J=5. 5Hz. 1H). 6. 61 (m, 1H). 6. 
90 (s, 1 H), 7. 05 (m, 1 H), 7. 09 (d, J=8. 5Hz, 2H), 7. 40 (s. 1 H), 7. 43 (m. 1 H). 7. 47 (d. J=8. 5Hz, 2H). 7. 55 (s, 1 H). 
8. 03 (s. 1H). 8. 44 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m^) : 430 (M^) 

20 Example 102 

N-Allyl-N' -{4--[ ( 6, 7-dimethoxy-4-quinolyl)oxy]phenyl)urea 
[173] 

2S 



6.7-Dim6thoxy-4-(4-aminophenQxy)quinoline (50 mg) was dissolved in N.N-dimethyHbrmamide (5 ml), allyl isocy- 
anate (0.2 mQ was added, and the admixture was stirred at 80 tor 1 5 hours with heat. W^er was added to the reac- 
30 tion mixture, the adnruxture was extracted 2 times with ethyl acetate, and the organic layer was washed wHh brine and 
then dried with anhydrous sodium sulfate. Ttie solvent was renxTved reducedixessure distillation and the resulting 
residue was purified by column chromatography on silica gel eluting with chlorolornVacetone (10/1) to otrtain 61 mg of 
the titie compound (yield: 96%). 

35 ^H-NMR (CDCI3, 500MHz) : 6 3. 90 (m, 2H). 4. 03 (s, 3H), 4. 03 (s. 3H). 5. 12 (d, J^IO. 4Hz, 1H). 5. 23 (d, J=17. 
7Hz. 1H), 5. 62 (s, 1 H), 5. 88 (m, 1H), 6. 41 (d, J=4. 9Hz, 1H), 7. 08 (d, J=8. 5, 2H), 7. 39 (s. 1H), 7. 44 (d. J=:8. 5Hz. 
2H). 7. 54 (s. 1 H), 7. 75 (s, 1 H). 8. 44 (d, J=5. 5Hz, 1 H) 
Mass spectrometry data (FE>-MS, m^) : 379 (M^) 

40 Example 103 

N-{4- [ ( 6 ^ 7-Dimethoxy-4-quinolyl )oxy]phenyl}-N' -( l-naph- 
thyPurea [174] 

45 



6.7-DimethQxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat 1-naphthyl isocy- 
anate (0.2 ml) was added, and the admixture was refluxed wHh heat for 20 minutes. The resulting residue was purified 
50 by column chromatography on silica gel eluting with chloroform/acetone (10/1) to ot>tain 41 mg of the titie cornpound 
(yield: 52%). 

^ H-NMR (DMSO-dg. 500MHz) : 6 3. 95 (s, 3H). 3. 95 (s. 3H), 6. 45 (d. J=5. 5Hz, 1H), 7. 21 (d, J=:9. 2Hz. 2H). 7. 38 
(s. IN), 7. 48^7. 65 (m, 7H), 7. 92^8. 15 (m, 3H). 8. 46 (d. J=4. 9Hz, 1H). 8. 80 (s. 1H). 9. 20 (s, 1H) 
55 Mass spectrometry data (FD-MS, nVz) : 465 (M+) 
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Exanrple 104 

N-(2-Biphenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl)oxy] phenyl }urea [175] 

67-DtrnethoKy-4-(4-arnirK3phenoxy)quinoline (52 mg) was dissolved in toluene (5 mi) with heat. 2-biphenyl tsocy- 
anate (0.2 ml) was added, and the admixture was refluxed with heat for 30 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 56 mg of the title compound 
(yield: 64%). 

^H-NMR (CDQa. 500MHz) : 6 3. 97 (s. 3H), 4. 04 (s, 3H), 6. 35 (d. J=5- 5H2, 1H). 6. 96 (s, 1H). 7. 40 (d, J=9. 2Hz, 
2H). 7. 14-7. 39 (m, 11H), 7. 54 (s, 1H), 7. 89 (brs. 1H), 8. 08 (d, J=8. 6H2. 1H), 8. 33 (d. J=5. 5Hz. 1H) 
^tess spectrometry data (FD-MS, nVz) : 491 (M+) 

Exanple 105 

N-(4-Ethylphenyl)--N'-{4^[(6,7-diinethoxy-4- 
quinolyPoxy] phenyl} urea [188] 



67-Dimethoxy-4-(4-€uninophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat. 4-ethylphenyt iso- 
c yanate (0.2 ml ) w as added, and the admixture was ref luxed with heat for 90 minutes. The resulting residue was puri fied 
by column chromatography on silica gel eluting with chlorofbrm/acetone (10/1) to obtain 42 mg of the title compound 
(yield: 56%). 

^H-NMR (CDCI3, 500MHz) : 6 1. 18 (m, 3H), 2. 58 (m, 2H). 3. 99 (s. 3H). 4. 02 (s, 3H). 6. 39 (d. J=5. 5Hz, 1H), 7. 
07 (d, J:=9. 2Hz, 2H). 7. 11 (d, J=7. 9Hz. 2H), 7. 25 (d. J=8. 5Hz, 2H), 7. 40 (s, 1H), 7. 42 (d. J=8. 5Hz, 2H). 7. 55 
(S, 1H). 7. 60 (s. 1H). 7. 81 (s. 1H), 8. 43 (d. J=4. 9H2, 1H) 
Mass spectrometry data (FD-MS, m/z) : 443 (M^ 

Example 106 

N-Benzoyl-N' - {4*[ ( 6^ 7-diniethoxy'4-quinolyl)oxy]phenyl)urea 
[189] 



6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat. t>enzoyl isocyanate 
(0.2 ml) was added, and the admixture was ref luxed with heat for 50 minutes. The resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 1 1 mg of the title compound (yield: 
15%). 

^H-NMR (CDCta, 500MHz) : 6 4. 06 (s. 3M). 4. 07 (s, 3H), 6. 49 (d, J=4. 9H2. 1 H), 7. 20 (d. J=9. 2H2, 2H). 7. 43 (s, 
1H), 7. 54 (m. 2H). 7. 58 (s. 1 H), 7. 65 (m, 1 H). 7. 71 (d, J=9. 2Hz, 2H), 8. 04 (d. J=7. 9Hz, 2H). 8. 50 (d, J=5. 5Hz. 
1H), 9. 53 (S, 1H), 11. 04 (s. 1H) 
Mass spectrometry data (FD-MS. nVz) : 443 (M*) 



62 



EP0860 433A1 

Example 107 

N-Ethoxycarbonyl-N' -(4-[ ( 6, 7-Dimethoxy-4- 
quinolyl ) oxy ] phenyl ) urea [190] 



67-Dtmethoxy-4-(4^minophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat. ethoxycartx)nyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat fori 5 minutes. The resulting residue was purified 
by column chromatography on sHica gel eluting with chloroform/acetone (10/1) to obtain 20 mg of the title compound 
(yield: 28%). 

^H-NMR (CDCI3, 500MHz) : 6 1. 37 (t. J=7. 3H2. 3H). 4. 10 (s. 3H), 4. 17 (s, 3H). 4. 31 (q. J=7. 3Hz. 2H). 6. 70 (d. 
J=6. 1Hz. 1H). 7, 20 (d. J=8. 6Hz, 2H). 7. 64 (s. 1H). 7. 72 (d. J=9. 2Hz. 2H). 8. 12 (s. 1H), 8. 50 (d. J=6. 7Hz, 1H). 
10.08(s.1H) 

Mass spectrometry data (FD-MS. mfe) : 41 1 (M*) 
Example 108 

N-{4- [ ( 6, 7-Dimethoxy-4-quinolyl )oxy] phenyl } -N ' -( 2- 
methylphenyl )urea [56] 



6,7-Dinrtethox y-4-(4-anrtinophenoxy)gujnoline.(5JjT^ — 
isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 1 5 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofornVacetone (10AI) to obtain 61 mg of the title com- 
pound (yield: 82%). 

^H-NMR (CDQa. SOOhAHz) : 6 2. 20 (s. 3H). 4. 00 (s, 3H). 4. 03 (s. 3H). 4. 31 (q, J=7. 3Hz. 2H). 6. 40 (d. J=5. 5Hz, 
1H). 7. 05^7. 20 (m. 6H), 7. 39 (s. 1H). 7. 42 (d. J=8. 5Hz. 2H). 7. 55 (s, 1H). 7. 60 (d. J=7. 9Hz. 2H), 7. 80 (s, 1H), 
8.45(d,J=5.5Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 429 (M") 
Example 109 

N-{4 - [ ( 6, 7-Dimethoxy-4-quinolyl ) oxy ] phenyl ) -N ' -( 3- 
methylphenyl) urea [55] 



6.7-Dimethoxy^-(4^nivnophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat. 3-methy^henyl 
isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 1 5 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chkxufornrVSacetone (10/1) to obtain 41 mg of the title com- 
pound (yield: 56%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 32 (s. 3H). 4. 02 (s, 3H). 4. 04 (s, 3H), 6. 43 (d. J=5. 5Hz. 1 H). 6. 93 (d, J=7. 3Hz. 
1H), 7. 10-7. 22 (m. 6H), 7. 41 (s. 1H). 7. 44^7. 47 (m. 3H), 7. 56 (s. 1H). 8. 46 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. mfe) : 429 (M*) 
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Example 110 

NT(2-Fluorophenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl )oxy3 phenyl} urea [60] 



67-Dimethoxy-4-(4-amirK3phenQxy>quinoline (51 mg) was dissolved in toluene (5 ml) vwth heat 2^tuorophenyt iso- 
cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 1 5 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 54 mg of the title compound 
(yield: 73%). 

^H-NMR (CDCI3, 500MHz) : 6 4. 01 (s. 3H). 4. 04 (s, 3H. 6. 44 (d. J=5. 5Hz, 1H). 6. 97-^ 7. 04 (m. 2H), 1. 10--7. 12 
(m, 3H), 7. 42 (s, 1 H), 7. 49 (d. J=9. 2H2. 2H). 7. 57 (s. 1 H). 7. 73 (s, 1 H), 8. 1 7 (m. 1 H). 8. 35 (s. 1 H). 8. 48 (d, J=5. 
5Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 433 (M+) 
Example 111 

N-{4" [ ( 6 , 7-Dimethoxy-4-quinolyl )oxy] phenyl }-N ' -propylurea 
[194] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was dissolved in N.N-dimethylformanrBde (3 niO, propyl iso^ 
cyanate (0.2 ml) was added, and the admixture was stinted at 80 ^'C for 24 hours. W^er was added to the reaction mix- 
ture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine arxl dried 
with anhydrous sodium sulfate. The solvent was renxved by reduced-pressure distillation and the resultir^ residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (1 0/1 ) to obtain 59 mg of the titte com- 
pound (yield: 84%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 93 (m. 3H), 1 . 55 (m, 2H). 3. 24 (m. 2H), 4. 02 (s. 3H), 4. 02 (s, 3H). 5. 47 (t J=5. 
5Hz. 1H), 6. 41 (d, J=4. 9Hz. 1H), 7. 08 (d, J=8. 5Hz. 2H), 7. 39 (s, 1H), 7. 43 (d, J=9. 2Hz, 2H), 7. 55 (s, 1H), 7. 60 
(brs. 1H), 8. 44 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 381 (M^ 

Example 112 

N-{4 - [ ( 6, 7-Dimethoxy-4-quinolyl ) oxy] phenyl } -N ' -( 4 - 
phenylcarbonylphenyl )urea [195] 



6.7-Dim6tfioxy-4-(4-aminophenoxy)quinoline (54 mg) was suspended in toluene (5 ml), triphosgene (53 mg) was 
added, and the admixture was r^luxed with heat for 20 minutes. 4-Aminobenzophenone (85 mg) was added to the 
reaction mixture, and the admixture was refluxed for 1 hour with heat After the addition of aqueous sodium hydrogen 
cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed wHh 
t>rine and dried with anhycfrous sodium sulfate. The solvent was renrxived by reduced-pressure donation and the 
resulting residue was purified by column chromatography on silica gel eluting with chlorofomVacetone (10/1) to obtain 
19 mg of the title compound (yield: 21%). 

^H-NMR (CDQa, 500MHz) : 6 4. 01 (s. 3H). 4. 04 (s. 3H). 6. 44 (d. J=4. 9Hz. 1H). 7. 12 (d. J=9. 2Hz, 2H), 7. 41 (s. 
1H). 7. 46-7. 80 (m. 12H), 8. 14 (s. 1H). 8. 30 (s. 1H). 8. 47 (d, J=5- 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 519 (M^) 
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- ( 4- [ ( 6 , 7-dimethoxy-4-quinolyl )oxy] phenyl ) urea 



6 J-Dimethoxy-4-(4^minophenoxy)quinoline (52 mg) was dissolved in N,N-dimethytformamld6 (3 ml), hexyl isocy- 
anate (0.2 ml) was added, and the admixture was stin^ed at 60 ''C for 15 hours. After the addition of water, the reaction 
mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with bnne and dried with anfiy- 
drous sodium suKate. The solvent was removed by reducedixessure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting with chloroformMcetone (10/1) to obtain 63 mg of the title compound 
(yield: 84%). 

^H-NMR (CDOa, 500MHz) : 50. 85 (m, 3H), 1. 25^1. 47 (m. 6H), 1. 50 (m. 2H), 3. 26 (q. d=6. 7H2, 2H), 4. 02 (s. 
3H), 4. 02 (s, 3H), 5. 68 (brs, 1H), 6. 40 (d, J=5. 5Hz, 1H). 7. 07 (d. J=9. 2H2, 2H). 7. 39 (s. 1H), 7. 44 (d, J=9. 2H2, 
2H), 7. 55 (S. 1H). 7. 94 (s, 1H), 8. 43 (d, J=4 9Hz. 1H) 
Mass spectrometry data (FD-MS. m^) : 423 (M^) 

Example 114 

( 5-Indanyl - {4-[ ( 6, 7-dimethoxy-4- 

quinolyl)oxy] phenyl )urea [197] 



6,7-Dimetfx)xy-4-(4-aminophenaxy)c|ulnoline (51 mg) was suspended in toluene (5 ml), triphosgene (54 mg) was 
added, and the admixture was refluxed with heat for 12 minutes. 4-Aminoindan (36 mg) was added, and the admixture 
was reftuxed with heat for 36 minutes. After the addition of aqueous sodium hydrogen caftx>nate, the reaction mixture 
was extracted 2 times with ethyl acetate, and the organic layer was then washed with t>rine and dried with anhydrous 
sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was purified by col- 
umn chromatogra p hy on silica gel eluting with chlorofbmVacetone (10/1) to obtain 13 mg of the title compound (yield: 
16%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 04 (m. 2H), 2. 82-2. 86 (m, 4H), 4 01 (s, 3H). 4. 03 (s. 3H). 6. 40 (d, J=5. 5Hz, 
1H). 7. 03 (m, 1H), 7. 08 (d. J=8. 5Hz, 2H). 7. 13 (m. 1H). 7. 32 (s. 1H), 7. 40^7. 57 (m, 6H), 8. 44 (d, J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 455 (M^) 

Example 115 

N- ( 3, 4 -Dimethoxy phenyl )-N'-(4-[(6, 7-dimethoxy-4- 
quinolyl)oxy] phenyl )urea [198] 



3.4-Dimethoxyaniline (42 mg) was dissolved in toluene (5 ml), triphosgene (24 mg) was added, arxl the admixture 
was refluxed with heat for 22 mirurtes. 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) (52 mg) was added, and 
the admixture was refluxed with heat for 18 minutes. After the adcfition of aqueous sodium hydrogen cartx>nate, the 
reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried 
with anhydrous sodium sulfate. The solvent was renvyved by reduced-pressure distillation and the resulting residue was 
purified by column chromatography on silica gel eluting wfth chlorofomVacetone (10/1) to obtain 15 mg of the titie com- 
pound (yield: 18%). 

^H-NMR (CDQa, 500MHz) : 6 3. 84 (s. 3H). 3. 85 (s, 3H). 4. 01 (s. 3H). 4. 04 (s, 3H). 6. 43 (d. J=4. 9Hz. 1H). 6. 
75--6. 80 (m, 2H), 7. 10 (d, J=9. 2Hz, 2H), 7. 16 (s, 1H). 7. 38 (s. 1H). 7. 41 (s. 1H). 7. 45 (d. J=8. 5Hz, 2H), 7. 56 
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(S. 1H), 7. 59 (S, 1H). 8. 46 (d. J=4, 9Hz. 1H) 
^/lass spectrometry data (FD-MS. m/z) : 475 (M+) 

ExampI 116 

5 

N-(3,4-Ethylenedioxypl>enyl)-N' - (4-[ ( 6, 7-'dimethoxy-4- 
quinolyl )oxy] phenyl) urea [199] 

10 

3,4-Ethytenediaxyaniline (80 mg) was dissolved in toluene (5 ml), trieth/leimine (0.5 ml) and then triphosgene (50 
mg) were added* and the admixture was ref luxed with heat for 1 hour. 6.7-Dimethoxy-4-(4-aminophenaxy)quinoline (52 
mg) was added, and the acfrnixture was refluxed with heat for 100 minutes. After the addition of aqueous sodium hydro- 
75 gen cart)onate. the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed 
with tyine and dried with anhydrous sodium sulfate. The solvent was renrwved by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
62 mg of the title compound (yield: 74%). 

20 ^H-NMR (DMSOKle, 500MHz) : 5 3. 94 (s. 3H). 3. 94 (s. 3H). 4. 19-4. 21 (m. 4H). 6. 43 (d, J=4. 9Hz. 1 H). 6. 74-6. 
78 (m. 2H). 7. 09 (s. 1H). 7. 17 (d, J=9. 2Hz. 2H). 7. 37 (s. 1H). 7. 51 (s, 1H). 7. 56 (d. J=8. 5H2. 2H). 8. 45 (d, J=4. 
9Hz. IH). 8. 47 (s. 1H). 8. 69 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 473 (M^) 

25 Example 117 

N^Methyl-N-{4-C-(6^7-diinethoxy-4-quiriolyl-)oxy]phefy 

methoxyphenyl )urea [200] 

30 

Formic add (0.13 ml) was added to acetic anhydride (0.27 ml), and the admixture was stirred at 60 ""C for 2 hours. 
A solution of 6.7-Dimethaxy-4-(4-aminophenaxy)quinoline (303 mg) in tetrahydrofuran (8 ml) was added to the reaction 

55 mixture, and the admixture was stirred at room temperature for 45 minutes. After the addition of aqueous sodium hydro- 
gen cartxrate. the reaction mixture was extracted 2 times with ethyt ac^e. and the organic layer was then washed 
with brine and dried with anhydrous sodium sulfate. The solvent was removed ty reduced-pressure distillation arxl the 
resulting residue was purified cotunvi chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
327 mg of 6.7-dimethaxy-4-(4-formylamirK3pherK>xy)quinoline. 

40 6.7-DimetfKixy'4-(4-formylaminophenoxy)quinoline (31 7 mg) thus obtained was dissolved in tetrahydrofuran (9 ml), 
lithium aluminum hydride (181 mg) was added, and tfie admixture was stirred at room temperature for 2 fKHirs. After the 
addition of aqueous ammonium chloride, the reaction mixture was extracted 2 times with ethyl acetate, and the organic 
layer was th^ washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure dstillation and the resulting residue was purified by column chromatograpfiy on silica gel eluting with chloro- 

45 fbrm/Sacetone (10/1) to obtain 239 mg of 6.7-dimethoxy-4-(4-metfiylaminophenoxy)quinoline. 

6,7-Dimetfioxy'4-(4-metfiylaminophenoxy)quinoline (49 mg) thus obtained was dissolved in toluene (5 ml) vtrith 
heat 4-methoxyphenyl isocyanate (0.2 ml) was added, and the admixture was r^luxed with heat for 12 fKXffs. The 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/ac^one (10/1) to obtain 
47 mg of the title compound (yield: 51%). 

50 

^H-NMR (CDCI3, 500MHz) : 6 3. 38 (s. 3H). 3, 77 (s. 3H). 4. 05 (s, 3H). 4. 06 (s. 3H). 6. 14 (brs, IH), 6. 59 (d, J=:5. 
5Hz. IH). 6. 82 (d, J=9. 2Hz. 2H). 7. 21 (d, J=9. 2Hz. 2H), 7. 29 (d, J=9. 2Hz. 2H). 7. 44 (d. J=8- 6Hz. 2H). 7. 45 (s, 
IH). 7. 52 (s, 1 H). 8. 55 (d. J=5. 5Hz. IH) 
Mass spectrometry data (FD-MS, m/z) : 459 (M^ 
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Example 118 

N-Methyl-N-phenyl-N'-(4-[(6,7-dimethoxy-4- 
5 quinolyl )oxy] phenyl} urea [201] 

6,7-Dim0thoxy-4-(4naminophenoxy)qiiinoline (72 mg) was suspended in toluene (7 ml), triphosgene (52 mg) was 
10 added, and the admixture was ref luxed with heal for 3 hours. N-Methytaniline (0.05 ml) was added to the reaction mix- 
ture, and the admixture was relluxed for 1 hour with heat After the addition of aqueous sodium hydrogen cartx>nate. 
the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and 
dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resting resi- 
due was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to ok>tain 48 mg of the 
15 title compound (yield: 46%). 

^H-NMR (CDCI3, 500MHz) : 6 3. 37 (s, 3H), 4. 04 (s. 3H). 4. 04 (s, 3H), 6. 32 (brs, 1H). 6. 41 (d. J=4. 9Hz, 1H), 7. 
07 (d, J=9. 2Hz, 2H). 7. 37-^7. 53 (m. 8H), 7. 54 (s. 1 H), 8. 45 (d. J=5. SHz, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 429 (M+) 

20 

Example 119 

N-Methyl-N-( 4-methoxyphenyl ) -N ' -methyl -N' -{4-[(6,7- 
25 dimethoxy-4-quinolyl )oxy3 phenyl} urea [202] 



N-(4-MetfK>xyphenyl)-N'-{4-[(6,7-dimethoxy-4<|ulnotyl)oxy]phenyl}irea (99 mg) was dissolved in N.tsl-dimetfiylfor- 
30 mamide (3 ml), sodium hydride (42 mg) was added, and the admixture was stirred at room temperature for 20 minutes, 
methyl iodide (0.03 mQ was added, and the admixture was stirred at the same temperature for 1 hour. After the addition 
of aqueous ammonium chloride, the reaction mixture was extracted 2 times with ethyl acetate. arxJ the organic layer 
was then washed with t>rine and dried with anhydrous sodium sulfate. The solvent was removed t>y reckiced-pressure 
distillation arKf the resulting residue was purified by column chromatography on sflica gel eluting with chloroibrm/ace- 
35 tone (10/1) to obtain 91 mg of the title compound (yield: 87%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 23 (s, 3H), 3. 24 (s, 3H), 3. 75 (s. 3H), 4. 05 (s, 3H). 4. 06 (s. 3H). 6. 27 (d, J=5. 
5Hz. 1H). 6. 69 (d, J=a 5Hz, 2H). 6. 81 (d. J=9. 2Hz. 2H). 6. 89 (d. J=^. 2Hz, 2H). 6. 91 (d, J=9. 2Hz. 2H). 7. 42 (s, 
1H). 7. 51 (s. 1H), 8. 53 (d. J=4. 9h^z. 1H) 
40 Mass spectrometry data (FD-MS, nVz) : 473 (M*^) 

Example 120 (Reference Exanrple) 

3.4-DichloroDhenvl 4rmetfx)xypfrenyl ketone 

45 

To commerdally available nitromethane (10 ml) were added commercially available anisole (1 .081 g). commercially 
available 3.4-dichtorot>enzoyl chloride (2.095 g) and commercially available ytterbium(lll) trtfluoromethanesulfonate 
(620 mg), and the admixture was stirred at 60 ""C for 8 hours. The reaction mixture was partittoned between water and 
chlorofonn, and the chloroform l^er was then dried with anhydrous magnesium sulfate. After removing the solvent by 
so rec&iced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
hexane/ethyl acetate to obtain 270 mg of the title compound (yield: 10%). 

^ H-NMR (CDCIg, 500MHz) : 6 3. 90 (s. 3H). 6. 98 (d. J=9. 2Hz, 2H), 7. 56 (s. 1 H), 7. 58 (d, J=1 . 8Hz. 1 H), 7. 79 (d. 
J=9. 2Hz. 2H), 7. 84 (d, J=1. 8Hz. 1H) 
55 Mass spectrometry data (FD-MS. m^) : 280 (M^), 282 (M^42) 
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Example 121 (Referenc Exanrple) 
3.4-DiQhiQrpphgnY' 4-hydrQxyph^nyl kQfone 

5 3.4-Dichlorophertyl 4-methoxyphenyl ketone (235 mg) obtained tn Exanple 120 was dissotved in dtchloromethane 
(2 ml), a solution of 1 .0 M boron tribromide In dichloromethane (7 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature lor two days. The reaction mixttre was then poured into ice water and partitioned 
between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate. After removing the 
solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel elut- 

10 ing with hexane/ethyl acetate to obtain 1 73 mg of the title compound (yield: 77%). 

^ H-NMR (DMSCme. 500MHz) : 6 6. 91 (d. J=8. 5Hz, 2H). 7. 62 (dd. J=1 . 8. 8. 6H2. 1 H), 7. 68 (d. J=8. 5Hz. 2H). 7. 
80 (d. J=7. 9Hz, 1H), 7. 85 (d. J=1. 8Hz. 1H), 10. 55 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 266 (M*)^ 268 (M*+2) 

15 

Example 122 

{44(67-Dimethoxv-4K3uinolvltoxvlDhenvl)(3.4<ltchlorophenyl)fnethanone f1 77] 

20 Under argon, 3.4-dichIorophenyl 4-hydrQxyphenyt ketone (154 mg) obtained in Example 121 and 4-<fimethylami- 
rK)pyrkfine (77 mg) were added to xylene (5 ml), and the admixture was stirred at room tennperature for 3 hours. 4- 
Chloro^,7<limethQxyquinoltne (129 mg) was added, and the admixture was refluxed with heat for 21 hours. The reac- 
tion mixture was partitioned t>6tween saturated aqueous sodium hydrogen cartx>nate and chloroform, the chkxofbrm 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent k)y reduced-pressure distillation, the 

2s resulting residue was purified by thin layer chromatography on silk;a gel eluting with hexane^acetone (2/1) to obtain 81 
mg of the title compound (yieU: 31%). 



'H-NMR (COaa. 500MHz) : 6 4. 03 (s. 3H). 4. 07 (s, 3H). 6. 68 (d. J=5. 5Hz. 1 H). 7. 28 (d. J=:8. 5Hz. 2H). 7. 46 (s. 
1 H), 7. 47 (s. 1 H). 7. 60 (d. J=8. 5Hz. 1 H). 7. 66 (dd. J=1 . 8. 8. 6Hz. 1 H). 7. 90 (d. J=9. 2Hz. 2H). 7. 91 (d. J=>1 . 8Hz. 
30 1H). 8. 60 (d. Js4. 9Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 453 (M^), 455 (M^+2) 

Exanrple 123 (Reference Example) 

35 4-(4-Hvdraxybenzoyl)benzonitrile 

4-Tn-n-butyttin-1-methoxymethylphenol (1 .282 g) obtained in Exarrpte 22 and conunerdally available 4-cyanok>en- 
zoyl chdoride (497 mg) were dissotved in chloroform (5 ml), commerctally available bis(trpheny^;>hosphine)palladium(ll) 
chtoride (8 mg) was added, and the admixture was refluxed with heat for 1 1 hours. The reactkni mixture was partitioned 

40 in ttie same manner as described in Example 23. and the resulting ether layer was dried with anhydrous magnesium 
sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (859 mg) was dissolved in tet- 
rahydrofuran (2 ml), water (5 mQ and 6 N aqueous hydrochk)rrc acid (12 ml) were added, and the admixture was 
refluxed with heat for 4 fKxirs. The reaction mixture was partitioned t>etween knine and chtoroform, and the chtoroform 
layer was then dried with anhydrous magnesium siifate. After removing the solvent by reduced-pressure dtstillatk>n. the 

45 resulting residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate to obtain 250 mg of the 
title compound (yieM: 37%). 

^H-NMR (DMSOde. 500MHz) : 6 6. 91 (d. J=9. 2Hz. 2H). 7. 67 (d, J=8. 5Hz. 2H). 7. 80 (d, J=7. 9Hz, 2H). 8. 01 (d, 
J=8. 6Hz. 2H). 10.57(s. 1H) 
50 Mass spectrometry data (FD-MS. w/z) : 223 (M^) 

Example 124 

4-{4-[(g7-DimethaKy-4-qiaridyl)pxyIl>ergoyl]benzQnrtri [179] 

55 

Under argon. 4-(4-hydraxybenzoyl)benzonitrile (230 mg) obtained in Example 123 and 4-dimethylaminopyridine 
(138 mg) were added to xylene (5 ml), and th admixture was stin^ed at room temperature for 1 hour. 4-Chloro-6,7- 
dimethoxyquinoline (230 mg) was added, and the admixture was refluxed with heat for 20 hours. The reaction mixture 
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was partitioned between saturated aqueous sodium hydrogen carfcx)nate and chloroform, and the chloroform layer was 
then dried with anhydrous magnesium sulfat . After r moving the solvent by reducedixessure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/etliyl acetate and then by thin layer chroma- 
tography on silica gel eluting with chlorofornrVethyl acetate (5/1) to obtain 199 mg of the title compound (yield: 47%). 

^H-NMR (CDCI3. 500MHz) : S 4. 03 (S, 3H). 4. 06 (s. 3H). 6. 68 (d, J=5. 5Hz, 1 H), 7. 29 (d. J=8. 5Hz, 2H). 7. 45 (s. 
1H), 7. 46 (s, 1H), 7. 82 (d. J=7. 9Hz. 2H), 7. 90 (d. J=8. 6Hz. 2H), 7. 91 (d. J=8. 5Hz, 2H), 8. 60 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 410 (M^) 

Example 125 (Reference Example) 

4-MQthoxyphfflTYl 2-mgthylphfinYl k^qne 

To commercially available nitromethane (10 pdI) were added commercially available anisole (1 .081 g), commercially 
available 2-methyIbenzoyl chloride (1.546 g) and commercially available ytterbium(lll) triftuoromethanesulfonate (620 
mg), and the admixture was stirred at 60 °C for 7 hours. The reaction mixture was treated in the same manner as 
desaO^ed in Example 120 to obtain 1.679 g of the title compound (yield: 74%). 

Mass spectrometry data (FOMS, nVz) : 226 (1^) 

Example 126 (Reference Example) 

4-HAtrPWhenyl g-metWphenyl Ketone 

4-Methoxyphenyl 2-methytphenyl ketone (1.660 g) obtained in Example 125 was dissolved in chforotorm (10 ml), a 
solution of 1 .0 M boron trft>romide in dichloromethane (29 ml) was added while cooled in ice, and the admixture was 
_stirred.at.roomJemperature overnight- A sdution of 1.0 M boron tribro 
added, and the admixture was stirred at room temperature for 2 days. The reaction nuxture was then treated in the 
same manner as described in Example 1 21 to obtain 1 .501 g of the title compound (yield: 96%). 

^H-NMR (CDCI3, 5OOMH2) : 5 2. 30 (s, 3H). 6. 87 (d, J=8. SHz. 2H), 7. 22-7. 29 (m. 3H), 7. 37 (td, J=1. 2. 7. 3Hz. 

1H),7. 73(d. J=8. 5Hz, 2H) 

Mass spectrometry data (FD-MS, vn/z) : 212 (M+) 

Example 127 

{4^{ 67-Dimet hoxy^K^uinolyl)oxylphenYl}(2-nwthylphQnyOmet^^ 

Urxler argon, 4-hydroxyphenyt 2-methylphenyl ketone (1 .334 g) obtained in Example 126 and 4-dimethylaminopy- 
ridine (845 mg) were added to xylene (15 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chk>ro- 
6,7-dimethoxyquinoline (1 .406 g) was added, and the admixture was refluxed with heat for 23 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen cartxxiate and chloroform, and the chforoform layer 
was then dried with anhydrous magnesium sulfate. After removing the solvent t>y reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel eluting witfi hexane/etfiyl acetate and then with chforo- 
form. fbllcwed by thin layer chromatography on silica gel eluting with hexane/acetone (2/1 ). fo obtain 1 .258 g of the titie 
compound (yidd: 50%). 

^H-NMR (CDOa, 500MHz) : 6 2. 37 (s, 3H), 4. 02 (s, 3H), 4. 06 (s. 3H), 6. 65 (d, J=4. 9Hz, 1H). 7. 23 (d, J=8. 6Hz. 
2H). 7. 25^7. 35 (m. 3H), 7. 39^7. 42 (m, 1H). 7. 45 (s, 1H). 7. 46 (s, 1H), 7. 91 (d, J=8. 5Hz, 2H), 8. 57 (d, J=5. 
5Hz, 1H) 

Mass spectrometry data (FD-MS, nVz) : 399 (1^) 
Example 128 

l3-r(6.7-Dime thoxv-4-QuinolvlfoxvlDhenvl)Dhenvtmethanone [1811 

A mixtur of 4-chforo-6,7-dim6ttiQxyquinoline (112 mg) and commerciafly availat)le 3-hydrQxyt>enzophenone (297 
mg) was stimed at 170 ""C for 10 minutes, the reaction mbcture was tiien purified by thin layer chromatography on silica 
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gel eluting with hexane/acetone (2/1) to obtain 126 mg of the title compound (yi Id: 65%). 

^ H-NMR (CDOg. 90Mz) ; 8 4. 04 (s, 3H), 4. 05 (s. 3H). 6. 53 (d. J=5. 3Hz, 1 H). 7. 34^7. 88 (m. 1 1 H), 8. 53 (d, J=5. 
3H2, 1H) 

Mass spectrometry data (FD-MS, nVz) : 385 (M*) 

Example 129 (Reference Example) 

2-Furoyl 4-hvdrDxvDhenvl ketone 

4-Tri-n-butyltin-1 -nf)ethoxymethylphenol (1 .282 g) otTtained in Example 22 and commercially availat)le 2-furoyl chlo- 
ride (392 mg) were dissolved in chloroform (5 ml), conrvnerdally available bis(triphenylphosphine)palladium(ll) chloride 
(8 mg) was added, and the admixture was ref hixed for 1 1 hours. The reaction mixture was partitioned in the same man- 
ner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium suttate. After 
removing the solvent tiy reduced-pressure distillation, the resulting residue (662 mg) was cfissotved in tetrahydrofuran 
(2 ml), water (5 mO and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was ref luxed fa 3 hours 
with heat The reaction mixture was treated in the same manner as descrbed in Example 123 to obtain 218 mg of the 
title compound (yield: 39%). 

^ H-NMR (DMSOdfi, 500MHz) : S6. 76 (dd, J=1. 2. 3. 1Hz, 1H). 6. 91 (d, J=8. 5Hz. 2H). 7. 33 (d, J=3. 1Hz. 1H). 7. 
87 (d, J=8. 5Hz. 2H), 8. 06 (d. J=1. 2Hz. IN). 10. 39 (s, 1H) 
Mass spectrometry data (FD-MS, nVz) : 188 (M^) 

Example 130 

2-Furovl-f4-rf6.7^imethoxv-4-<iuinolvnQ xvTDhenvl)metham)ne [182] 



Under argon, 2-furoyl 4-hydrQxyphenyl ketone (205 mg) obtained in Example 129 and 4-cimethytamtnopyridine 
(146 mg) were added to xylene (5 ml), and the admixture was stin^ed at room temperature for 1 hour. 4-Chloro^.7- 
dimethoxyquinoline (244 mg) was added, and the admixture was then ref luxed with heat for 20 hours. The reaction mix- 
ture was partitioned between saturated aquecHis sodium hydrogen carbonate and chloroform, and the chk>rofbrm layer 
was dried with anhydrous magnesium sulfate. After rerTKving the solvent by reduced-pressure distillatkNi, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/elhyf acetate and then with chloroform, fol- 
lowed by thin layer chromatography on silica gel eluting with chk>rofbrnrVethyl acetate (5^1). to obtain 192 mg of the title 
compound (yield: 47%). 

^ H-NMR (COaa. 500MHz) : 5 4. 03 (s, 3H), 4. 07 (s, 3H). 6. 63 (dd, J=1 . 8. 3. 7Hz. 1 H), 6. 65 (d, J=5. 5Hz. 1 H), 7. 
28 (d. J=8. 5Hz. 2H). 7. 32 (d. J=3- 7Hz, 1 H). 7. 47 (s. 1 H). 7. 48 (s. 1 H). 7. 73 (d. J=1 . 8Hz, 1 H), 8. 14 (d, J=9. 2Hz. 
2H), 8.58(d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m^) : 375 (M^) 

Example 131 (Reference Exarrple) 

4-Methoxvphenvl 3-melhvbhenvl ketone 

To commercially available nitromethane (5 ml) were added commercially available arvsole (541 mg), commerdally 
available 3-methylbenz0yl chk>ride (773 mg) and commercially available 8cancGum(lll) trifluoromethanesuHonate (49 
mg). and the admixture was stirred at 60 ''C ovemighl The reaction mixture was partitioned between water and chtoro- 
form. and the chlorofomi layer was dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, ttie resulting residue was purified by column chromatography on silica gel eluting with hexane/ace- 
tone to obtain 635 mg of the title corrpound (yield: 56%). 

Mass spectrometry data (FD-MS. wtz) : 226 (M") 
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Example 132 (Reference Example) 

4-HvdraxyDhenvl 3-methvtoherTvl ketone 

4-Methaxyphenyl 3-methylphenyl ketone (603 mg) obtained in Exanrple 131 was dissolved In dtchloromethane (3 
ml), a 1 .0 M tx>ron tribromide^ictitoromethane solution (1 1 ml) was added whil cooled in Ice, and the admixtur was 
stirred at room terrperature for 22 hours, after which the reaction mixture was treated in the same n^ner as desait>ed 
in ExarTY)le 121 to obtain 316 mg of the title compound (yield: 56%). 

^H-NMR (DMSCWe. 500MHz) : 6 2. 38 (s. 3H). 6. 89 (d. J=8. 6Hz. 2H). 7. 37^7. 47 (m, 4H), 7. 65 (d. J==8. 6H2, 
2H). 10.42(s. 1H) 

Mass spectrometry data (FD-MS. nrVz) : 212 (M^) 
Example 133 

(4-ff6.7-Pimethoxv-4^uinQlvl)oxv]DhenvlK3-methvtohenvnmema^^ [183] 

Under argon. 4-hydrDxyphenyl 3-methytphenyl ketone (307 mg) obtained in Example 132 and 4^imethylaminopy- 
ridine (194 mg) were added to xylene (5 ml), and the adnrixture was stirred at room temperature for 1 hour. 4-Chtorc>- 
6,7-dimethoxyquinoline (324 mg) was added, and the admixture was then ref iuxed with heat for 23 hours. The reaction 
mixture was treated In the same manner as descril>ed in Example 122 to obtain 262 mg orf the title corrpound (yiekl: 
45%). 

^H-NMR (CDQa, 500MHz) : 5 2. 44 (s, 3H). 4. 03 (s, 3H). 4. 06 (s, 3H), 6. 66 (d, J=4. 9Hz, 1H), 7. 27 (d, J=8. 6Hz, 
2H). 7. 38 (t J=7. 3Hz, 1H), 7. 41 (d. J=7. 3Hz, 1H), 7. 46 (s, 1H), 7. 49 (s, 1H), 7. 59 (d, J=7. 3Hz, 1H), 7. 64 (s. 
1 H), 7. 93 (d, J=8. 6Hz. 2H), 8. 57 (d. J=5. 5Hz, 1 H) 

MaMLspectrprnetry_data.(^ 

Exanple 134 (RefererKe Example) 

4-HvdroxvDhenyl 4-nitrophenvl ketone 

4-Tri-n-butyltin-1-methQxym6thy^henol (1.282 g) obtained in Example 22 and commerdatly available 4-nitroben- 
zoyi chloride (557 mg) were dissolved in chlorotorm (5 ml), commercially available bis(triphenylphosphine)palladium(ll) 
chloride (8 mg) was added, and the admixture was refluxed with heat for 23 hours. The reactk>n mixture was partitioned 
in the same manner as described in Example 23. and the resulting ether layer was dried with anhydrous magnesium 
sulfate. After removing the solvent by reducedisressure distillation, the resulting residue (1 .047 g) was cfissdved in tet- 
rahydrofuran (4 ml), water (5 ml) and 6 N aqueous hydrochk)ric acid (15 vnS) were added, and the admixture was 
r^luxed with heat overnight. The reaction mixture was treated in the same manner as described in Exanrple 123 to 
obtain 398 mg of tiie title compound (yieki: 55%). 

^H-NMR (DMSOile, 500MHz) : 6 6. 92 (d, J=8. 6Hz, 2H). 7. 69 (d. J=8. 6Hz. 2H). 7. 89 (d. J=8. 5Hz. 2H), 8. 36 (d. 

J=8. 5Hz. 2H), 10. 62 (s, 1H) 

Mass spectrometry data (FD-MS. nVz) : 243 (M^) 

Example 135 

(4- f (6.7-Pimethoxy'4<|uinolyl)oxy]phenyl)(4-nitrophenvnmethanone f 1 84] 

Under argon, 4-hydroxyphenyl 4-nrtrophenyl ketone (370 mg) obtained in Exarrple 134 and 4<rimethylaminopyrid- 
ine (204 mg) were added to xylene (5 ml), and the admixture was stinred at room terrperature for 1 hour. 4-Chloro^.7- 
dimethoxyquinoline (340 mg) was added, and the mixture was tiien refluxed with heat for 23 hours. The reaction mixture 
was treated in the same manner as de8crft>ed in Example 130 to obtain 238 mg of the titte corrpound (yield: 36%). 

^H-NMR (CDQa. 500MHz) : S 4. 03 (s, 3H), 4. 07 (s. 3H). 6. 69 (d, J^. 9Hz. 1H), 7. 29 (d, J=8. 5Hz. 2H), 7. 44 (s, 
1 H). 7. 47 (s. 1 H), 7. 93 (d. J=9. 2Hz. 2H). 7. 96 (d. J=8. 5Hz, 2H). 8. 37 (d, J=8. 5Hz. 2H). 8. 60 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. nrV^) : 430 (M^) 
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Example 136 (Reference Example) 
4-HYdra)nrPhenYl 3.4-ni^lQnQ<ibxyphfinY) Kotpng 

4-Tri-n-butyttin-1-methoxymethytphenol (1.282 g) obtained in Example 22 and commercially available piperonyloyi 
chloride (664 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)pall^ium(ll) 
chloride (8 mg) was added, and the admixture was refluxed with heat overnight The reaction mixture was partitioned 
in the same manner as descrit>ed in Example 23, and the resulting ether layer was dried with anhycbrous magnesium 
suKate. After renxyving the solvent by reduced-pressure distillation, the resulting residue (1 .030 g) was dissolved in tet- 
rahydrofuran (2 ml), water (5 m!) and 6 N aqueous hydrochloric acid (12 ml) were added, arxl the admixture was 
refluxed with heat 10.5 hours. The reaction mixture was treated in the same manner as described in Example 123 to 
obtain 212 mg of the title compound (yield: 29%). 

^H-NMR (DMSO<l6. 500MHz) : 6 6. 15 (s, 2H). 6. 88 (d. J=8. 6Hz, 2H). 7. 04 (d. J=:7. 9Hz, 1H). 7. 21 (d. J=1. 2Hz, 
1 H), 7. 24 (dd. J=1 . 8, 7. 9Hz. 1 H). 7. 62 (d. J=9. 2H2, 2H). 10. 34 (s. 1 H) 
Mass spectrometry data (FE>MS. m/z) : 242 (M^) 

Example 137 

{4- [(67-Dimethoxy-4<|uinolyl)oxy]phenyl)(3,4-methylenedioxvphenvl)methan 11 85) 

Urxier argon, 4-hydroxyphenyl 3,4-methylenediQxyphenyl ketone (202 mg) obtained in Example 136 and 4Kiimeth- 
ylaminopyridine (112 mg) were added to xylene (2 nd), and the admixture was stirred at room temperature for 1 hour. 
4-Chloro-6.7^imethQxyquinofine (187 nng) was added, arvi the admixture was refluxed with heat for 20 hours. The 
reaction mixture was treated in the same manner as described in Example 124 to obtain 1 35 mg of the title compound 
(yield: 38%). 



^H-NMR (CDCI3, 5OOMH2) : 5 4. 04 (s. 3H), 4. 06 (s. 3H). 6. 09 (s. 2H). 6. 64 (d. Jr:4. 9Hz, 1H), 6. 89 (d, J=7. 9Hz, 
1H), 7. 26 (d, J=8. 5Hz. 2H). 7. 38 (d. J=1. 8Hz. 1H). 7. 41 (dd. J=1. 8. 7. 9Hz. 1H), 7. 46 (s, 1H). 7. 49 (s, 1H). 7. 
88 (d, J=8. 5Hz. 2H). 8. 57 (d. J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 429 (M^) 

Example 138 (Reference Example) 
3-Trifl»orpmethylphehyl 4-methoxyphenyl Kgtone 

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g), commercially 
avail^e 3-(tnfliKKomethyl)fc>enzoyl chloride (2.086 g) and commercially available yttertHum(lll) trifluoromethanesul- 
fonate (620 mg). and the admixture was stirred at 60 **C overnight The reaction mixture was treated in the same man- 
ner as descrit>ed in Example 120 to obtain 71 9 mg of the title compound (yield: 26%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 91 (s, 3H). 6. 99 (d, J=9. 2Hz, 2H), 7. 60-'7. 64 (m, 1H), 7. 80-7. 83 (m, 1H). 7. 
82 (d, J=8. 5Hz, 2H), 7. 93-^7. 94 (m, 1H), 8. 01 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 280 (M'^) 

Example 139 (Reference Example) 

3-Trif luoromethvlphenvl 4-hydroxvphenyl ketone 

3-TrifluorometfTylphenyl 4-methQxyphenyl ketone (657 mg) obtained in Exanple 138 was dissolved in N,N-dimeth- 
ytformanrude (35 n^l). sodium thiomethoxide (41 1 ml) was added, and the admixture was refluxed with heat under argon 
for 7 hours. The reaction rrvxture was treated in the same manner as described in Example 33 to obtain 454 mg of the 
title corrpound (yield: 73%). 

^ H-NMR (CDCI3, 500MHz) : 6 5. 85 (S. 1 H). 6. 94 (d, J=9. 2Hz, 2H), 7. 62 (t J==7. 3H2, 1 H), 7. 78 (d. J=9. 2Hz, 2H), 
7. 83 (d, J=7. 3Hz, 1H). 7. 93 (d, J=7. 3Hz, 1H), 8. 01 (s. 1H) 
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Example 140 

(3Trffflu(yomettwtoherwni44f6J^imeth(^ [1861 

Under argon. 3-trifluoromethyt>henyl 4-hydrQxyphenyl ketone (432 mg) obtained in Exanple 139 and 4-chloro^,7- 
dimethoxyquinoline (363 nig) were dissolved In diethytene s^ycol dimethyl ether (10 n^, and the solution was then 
ref luxed at 160 ''C for 1 1 hours. The reaction mixture was partitioned t>etween saturated aqueous sodium hydrogen car- 
bonate and chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate. After removing the sol- 
vent by reducedixessure distillation, the resulting residue was purified by chromatography on silica gel eluting with 
hexane/ethyt acetate and then t)y thin layer chromatography on silica gel eluting with chlorotorm/ethyl acetate (5/1) to 
obtain 204 mg of the title compound (yield: 28%). 

^H-NMR (COaa, SOOMHz) : 8 4. 03 (s. 3H). 4. 07 (s. 3H), 6, 69 (d. J=4. 9Hz, 1H). 7. 30 (d. J=9. 2Hz, 2H), 7. 47 (s, 
2H), 7. 66 (t, J=7. 9Hz, 1H), 7. 87 (d. J=7. 9Hz, 1H), 7. 92 (d. J=9.2Hz. 2H). 8 00 (d, J=7. 9Hz. 1H), 8. 08 (s. 1H), 
8.60(d. J=4. 9Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 453 (M*) 

Example 141 (Reference Example) 

4-C yclQhexylparbonyl-1 -methoxybenzene 

To commercially available nrtromethane (5 ml) were added commercially available anisole (0.5 ml), commercially 
availat>le cydohexanecartxxiyt chloride (0.63 ml) and commercialty available yttert>ium(IIO trifluoromethanesuKonate 
(288 mg), and the admixture was stirred at 60 ^'C for 3 hours. The reaction mixture was partitioned between water and 
chloroform, and the cNoroform layer was washed with saturated aqueous sodium hydrogen cartxrate arxJ brine arxl 
then dried with anhydrous sodium sulfate. After removing the solvenrt t>y reduced-pressure distillation, the resultirtg res- 
j^jew^purified by_chr^^ 
51%). 

^H-NMR (CDQs. 500MHz) : 6 1. 21-1. 88 (m. 10H). 3. 19-3. 25 (m. 1H). 3. 87 (s. 3H). 6. 93 (d, J=9. 2Hz. 2H), 7. 
94(d,J=9.2Hz,2H) 

Mass spectrometry data (FAB-MS. m/z) : 219 (M^-i-1) 

Exairple 142 (Reference Exarrpte) 

4-Cvclohexvlcartx)nyl-1 'hvdraxyt>enzene 

4-Cyclohexylcart)onyl-1-methoxyt>enzene (517 mg) obtained in Exarrple 141 was dissolved in N.N-dimethytforma- 
mide (20 mQ. sodium thfomethoxide (538 mg) was added, and tfie admixture was refluxed with heat for 1 hour under 
argon. The reaction mixture was partitioned between water and ethyl acetate, and the ethyl acetate layer was washed 
with t>rine arxi then dried with anfrydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, 
the resulting residue was purified by chromatography on silica gel eluting with hexane/acetone to obtain 487 mg of tfie 
titie corrpound (yield: 93%). 

^H-NMR (CDQa, 500MHz) : 6 1. 23-1. 88 (m. 10H), 3. 19-3. 25 (m. 1H). 6. 06 (brs. 1 H). 6. 89 (d. J=8. 6Hz. 2H). 
7.90(d, J=8. 6HZ.1H) 

Mass spectrometry data (FD-MS. wfz) : 204 (M^) 
Example 143 

4-Cvclohexvlcartx)nvl-1-f(6.7-dimettK)xy-4-Quinolvnoxvt>enzene \^&7] 

Under argon. 4-cyclohexylcartx>nyt-1 -fiydrQxyt)enzene (273 mg) obtained in Example 142 and 4-chloro-6.7-dimeth- 
oxyquinoline (100 mg) were dissolved in dietfiylene glycol dimettiyt ether (0.2 ml), and the solution was refluxed at 160 
^'C for 30 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen carbonate and 
diloroform. and the chloroform layer was washed with bnne arxl then dried with anhydrous magnesium sulfate. After 
removing th solvent t)y reduced-pressure distillation, tiie resulting residue was purified by chrornatog^ I 
eluting with hexane/acetone and then with chlorofbrnVrnetharK)! to obtain 58 n^ of the title compound (yield: 33%). 
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^ H-NMR (CDCI3. 500MHz) : 6 1 . 21 -1 . 93 (m. 1 0H), 3. 24-3. 29 (m, 1 H). 4. 03 (s, 3H), 4. 06 (s. 3H). 6. 60 (d, J=5. 
5Hz. 1H). 7. 24 (d. J=a 5H2. 2H). 7. 45 (s. 1H). 7. 47 (s. 1H), 8. 05 (d, J=8. 5Hz. 2H). 8. 55 (d, J=5. 5Hz. IN) 
Mass spectrometry data (FD-MS. rtVz) : 392 (MV1) 

Example 144 (Reference Exarrple) 

2-TrfffluoromethvlDhenvl 4-methoxvDhenvl ketone 

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .081 g), commerdally 
available 2-(trifluoromethyl)benzoyl chloride (2.086 g) and commerdally available yttert>ium(lll) trifluoromethanesul- 
fonate (620 mg). and the admixture was stirred at 60 °C for 6 hours. The reaction mixture was partitioned between water 
and chtorofbrra and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the sdvent 
by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/ethyl acetate to obtain 1 .402 g of the title compound (yield: 50%). 

^H-NMR (CDCI3, 500MHz) : 6 3. 88 (s. 3H). 6. 93 (d. J=9. 2Hz. 2H). 7. 37-7. 39 (m. 1H). 7. 60-7. 63 (m, 2H), 7. 
75 (d, J=9. 2Hz. 2H). 7. 73-7. 78 (m, 1H) 
Mass spectrometry data (FD-MS, m/z) : 280 (M*) 

Example 145 (Reference Example) 

g-Triflwrometrvlphenyl 4-hydrQxyphenyl Ketorre 

2-Trifluoromethylphenyl 4-m6thQxyphenyl ketone (1 .402 g) obtained in Example 144 was dissolved in N.N<ltmeth- 
yHormanrvde (1 5 ml), sodium thiomethaxide (877 mg) was added, and the admixtiKe was refluxed with heat for 4 hours 
under argon. The reaction mixture was treated in the same manner as descrit>ed in Example 33 to obtain 1 .050 g of the 
titlecompound (yieU: 79%): 

^ H-NMR (CDCI3. 500MHz) : 8 5. 88 (s. 1H). 6. 87 (d. J=8. 5Hz. 2H), 7. 37-7. 38 (m. 1H). 7. 58-7. 63 (m, 2H). 7. 
71 (d. J=9. 2H2, 2H). 7. 76-7. 78 (m. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 266 (M^) 

Example 146 

(2-Trifluoromethvlphenvl){4-[(6.7-dimethoxy-4-quinolyl)oxy]phenyl}n^ [35| 

Under argon, 2-trrfluoronf>6thy^enyl 4-hydraxyphenyl ketone (959 mg) obtained in Example 145 and 4<limethyt- 
aminopyridine (484 mg) were added to xylene (7 ml), and the admixture was stirred at room temperature for 1 hour. 4- 
Chk)ro-67-dimethaxyquirK)line (805 mg) was ^ed, and the admixture was then refluxed with heat overnight. The 
reactkxi mixture was treated in the same manner as described in Example 1 30 to obtain 899 mg of the title compound 
(yield: 55%). 

^ H-NMR (CDCI3. 500MHz) : 6 4. 01 (s. 3H). 4. 06 (s. 3H). 6. 67 (d, J=5. 5Hz, 1H), 7. 22 (d. J=9. 2Hz, 2H). 7. 42 (s. 
1 H). 7. 42-7. 44 (m, 1 H). 7. 45 (s. 1 H). 7. 62-7. 68 (m. 2H). 7. 80- 7. 81 (m. 1 H). 7. 87 (d. J=8. 6Hz, 2H). 8. 58 (d. 
J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 453 (M^) 

Example 147 (Reference Example) 

4-n-BiJtv^henvl 4-methoxvphenyl ketone 

To commercially availat)le nitromettiane (10 ml) were added conrvnerdally available anisole (1 .081 g). comnrterdalty 
available 4-(n-txjtyQbenzoyl chkxide (1.967 g) and commercially availatsle ytterbium(lll) trifluoromettianesulfonate (620 
mg). and the admixture was stirred at 60 °C for 6 hours. The reaction mixture was treated in the same manner as 
desaibed in Example 120 to obtain 863 mg of the title compound (yield: 32%). 

^ H-NMR {CDCI3. 500MHz) : 5 0. 95 (t. J=:7. 3Hz. 3H). 1. 38 (tq. J=7. 3, 7. 3Hz. 2H). 1. 64 (quint J=7. 3Hz. 2H). 2. 
69 (t. J=7. 3Hz, 2H), 3. 89 (s. 3H). 6. 96 (d. J=9. 2Hz. 2H). 7. 27 (d. J=8. 6Hz. 2H). 7. 69 (d. J=8. 6Hz. 2H). 7. 82 
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(d, J=9. 2Hz. 2H) 

Mass spectrometry data (FD-MS. m/z) : 268 (M*) 

Example 148 (Reference Example) 

4-rvButytohenyl A-hydroxvphenvl ketone 

4-n-Butytphenyl 4-fnethQxyphenyl ketone (863 mg) oblajned in Example 147 was dissolved in N.N-dlmethyHbrma- 
mide (50 ml), sodium thkHnethaxide (563 mg) was added, and the admixture was refluxed with heat for 7 hours under 
argon. The reaction mixture was treated in the same manner as desGrit>ed in Exanrple 33 to obtain 787 mg of the title 
compound (yiekl: 96%). 

^H-NI^R (CDC(3, 500MH2) : 60. 95 (t J=7. 3H2, 3H), 1. 38 (tq. J=7. 3. 7. 3Hz. 2H). 1. 64 (septet, J=7. 3Hz, 2H), 2. 
69 (t, J=7. 9Hz, 2H). 6. 35 (s. 1H), 6. 92 (d, J=8. 5, 2H), 7. 28 (d, J=7. 9Hz, 2H), 7. 69 (d, J=8 6Hz. 2H), 7. 77 (d, 
J=8. 5Hz, 2H) 

Mass spectrometry data (FD-MS. nVz) : 254 (M^) 
Example 149 

(4-n-ButylDhenvl)l4^f6.7<fimethoxy-4<|uinolvf)oxy)phenyl}methanone[40] 

Under argon. 4-n-buty|phenyl 4-hydrQxyphenyl ketone (727 mg) obtained in Example 148 and 4-chloro-6.7Kiimeth- 
oxyquinoline (639 mg) were dissolved in diethylene glycol dimethyl ether (10 ml), and the solution was then refluxed 
with heat at 180 ^'C for 10 hours. The reaction mixture was partitioned between saturated aqueous sodum hydrogen 
cartx>nate and chloroform, and the chkHoform layer was then dried with anhydrous magnesium sulfate. After rennving 
the solvent by reducedi>ressure distillation, the resulting residue was purified by chromatography on silica gel eluting 
jmtiih^cane^y|_ace^ 

tone to obtain 400 mg of the title compound (yield: 32%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 95 (t J=7. 3Hz, 3H). 1. 38 (tq. J=7. 3. 7. 3Hz, 2H), 1. 62-1. 68 (m, 2H), 2. 71 (t. 
J=7. 3Hz, 2H), 4. 04 (s, 3H), 4. 07 (s, 3H), 6. 65 (d, J=4. 9Hz. 1H), 7. 26 (d, J=8. 5Hz. 2H), 7. 31 (d. J=7. 9Hz, 2H), 
7. 46 (s. 1H). 7. 49 (s, 1H), 7. 76 (d, J=7. 9Hz. 2H), 7. 92 (d. J=8. 5Hz, 2H), 8. 58 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, nVz) : 440 (M^-1) 

Example 150 (Reference Example) 

3- nuorophenyf 4-nftethoxvDhenvl ketone 

To oommerctaDy available nitrometfiane (5 ml) were added commerctaliy available anisole (541 mg), commercially 
available 34luorobenzoyl chloride (793 mg) and commercially available scandium(lll) trifluoromethanesuHbnate (49 
mg), and the admixture was stirred at 60 ^'C for 3 days. The reaction mixture was partitioned between water arxi cfito- 
roform. and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent t>y 
reduced-pressure distillation, the resulting residue was purified by chromatog^phy on silk» gel eluting with hex- 
ane/kcetone to obtain 585 mg of the title compound (yiekl: 51%). 

Mass spectrometry data (FAB-MS. nVz) : 231 (M^+1) 

Example 151 (Reference Example) 

4- H YFlraxyph^ 3-f lw r <? pf ) enyl Retpn? 

3-Ruoroptienyt 4-methoxyphenyl ketone (580 mg) obtained in Example 150 was dissolved in dichloromethane (5 
ml), a solutk>n of 1.0 M boron trft>romide in dicfilorometfiane (23 ml) was added while cooled in k;e, and the admixture 
was stirred at room temperature for 3 days. The reaction mixture was treated in the same manner as described in 121 
to obtain 402 mg of the title compound (yiekJ: 74%). 

^H-NMR (DMSO-dg. 500MHz) : 56. 91 (d. J=8. 5Hz, 2H). 7. 44-7. 49 (m, 3H). 7. 57-7. 61 (m, 1H), 7. 68 (d. J=8. 
5Hz,2H). 10. 51 (brs,1H) 
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Mass spectrometry data (FAB-MS. nVz) : 21 7 (MVl) 
Exarrple 152 

l44(6.7-Pirnethoxv-4KiuinoM>axvlDherivl]f3-fluoroDhenvn metha^ [176] 

Under argon, 4-hydrQxyphenyI 3-fluorophenyl ketone (373 mg) obtained in Exanrple 151 and 4^imelhylaminopyri- 
dine (232 mg) were added to xylene (5 ml), and the admixture was stinred at room temperature Ibr 3 hours. 4-Chloro- 
67-dini6thoxyquinoline (386 mg) was added, and the mixture was then r^tuxed with heat for 21 hours. The reaction 
mixture was partitioned between saturated aqueous sodium hydrogen cartx)nate and chlorolbrm, and the chloroform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel eluting with hexane/acetone and then with chloroform, 
followed by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1), to obtain 484 mg of the 
title compound (yield: 70%). 

^H-NMR (CDCI3, 5OOMH2) : 6 4. 04 (s, 3H), 4. 07 (s. 3H), 6. 67 (d, J=4. 9H2, 1H). 7. 28 (d, J=7. 9Hz. 2H), 7. 31-7. 
33 (m. 1H). 7. 46 (s, 1H), 7. 47 (s. 1H), 7. 48-7. 53 (m, 2H), 7. 59- 7. 61 (m, 1H). 7. 93 (d. J=8. 6Hz, 2H), 8. 59 (d. 
J=:5. 5Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 403 (M^ 
Exarrple 153 

N-{4-[ ( 6, 7-Dimethoxy-4-quina2olinyl )oxy3phenyl>-N' -( 2- 
methoxyphenyl ) urea [113] 



6.7-Dimethoxy^-(4-aminophenQxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat, 2-methaxy- 
phenyl isocyanate (0.36 ml) was added, and the admixture was r^luxed with heat for 40 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/methanol (100/1) and then with cNorofonn/acetone (5/1) to obtain 1 12 mg of the title compound (yield: 75%). 

^H-NMR (DMSO^. 500MHz) : 6 3. 90 (s, 3H). 3. 98 (s, 3H). 3. 99 (s, 3H). 6. 90 (t. J=7. 9Hz. 1H). 6. 96 (t. J=7. 
9Hz. 1H), 7. 03 (t. J=:7. 9Hz, 1H). 7. 23 (d, J=9. 2Hz, 2H), 7. 39 (s. 1H), 7. 55 (d, J=9. 2H2, 2H), 7. 57 (s. 1H), 8. 15 
(d, J=7. 9Hz, 1H), 8. 25 (s, 1H). 8. 55 (s, 1H), 9. 44 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 446 (M^ 

Example 154 

N-(4- C ( 6, 7-Dimethoxy-4-quinazolinyl )oxy] phenyl } -N '-( 3- 
methoxyphenyl ) urea [114] 



6,7-Dim6thQxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 mQ with heat 3-methaxy- 
phenyl isocyanate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatograptiy on silica gel eluting with chloro- 
form/hiethanol (100/1) and then with chlorotonn/^cetone (5/1) to obtain 31 mg of the title compound (yield: 21%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 74 (s, 3H), 3. 98 (s, 3H). 3. 99 (s. 3H), 6. 56 (d. J=7. 9Hz, IH). 6. 96 (d. J=7. 
9Hz. IH). 7. 15-7. 25 (m. 4H). 7. 38 (s, IH). 7. 53-7. 60 (m. 3H). 8. 55 (s, IH). 8. 76 (s, IH). 8. 81 (s. IH) 
Mass spectrometry data (FD-MS. m/z) : 446 (M*) 
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Example 155 

N-(4-[ ( 6, 7-Dimethoxy-4-quina2Qlinyl )oxy] phenyl }-N ' -( 4- 
met hoxypheny 1 ) urea [99] 



67-DimethQxy-4-(4^minophenc3Ky)quina20line (81 mg) was dissolved in toluene (5 ml) with heat 4-methoxyphe- 
nyl isocyanate (0.29 m!) was added, and the admixture was refluxed with heat for 40 minutes. The separated solid was 
filtered and washed with toluene to obtain 60 mg of the title compound (yield: 49%). 

''H-NMR (CDCI3, 500MHz) : 6 3. 79 (S, 3H). 4. 06 (s. 3H). 4. 07 (s, 3H), 6, 48 (s, 1H). 6. 64 (s. 1 H). 6. 91 (d, J=9. 
2Hz. 2H), 7. 20 (d, J=8. 6Hz. 2H). 7. 27 (d. J=8. 6H2, 2H). 7. 32 (s. 1H). 7. 47 (d, J=9. 2H2. 2H). 7. 55 (s, 1H). 8. 60 
(s,1H) 

Mass spectrometry data (FAB-MS. m/z) : 447 (M^+1) 
Example 156 

N-{4- [ ( 6^ 7-Dimethoxy-4"qulnazolinyl )oxy] phenyl) -N ' - ( 2 - 
f luorophenyl )urea [116] 



6 J-Dimethoxy-4-(4naminophenQxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat, 2-fluorophenyl 
isocyanate (0.30 ml) was added, and the admixture was refluxed with heat for 40 minutes. The separated solid was fl- 
tered and washed with toluene to obtain 96 nig of the title com^ 

^H-NMR (DMSOde. 500MHz) : 6 3. 98 (s. 3H). 3. 99 (s. 3H), 7. 00-7. 04 (m. 1H). 7. 13-7. 17 (m, 1H). 7. 23-7. 27 
(m, 3H), 7. 39 (s. 1H). 7. 54-7. 57 (m. 3H). 8. 10-8. 20 (m. 1H), 8. 55 (s. 1H), 8. 65 (s. 1H). 9. 26 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 434 (M^) 

Example 157 

N-{4- [ { 6, 7 -Dimethoxy-4-quinazolinyl )oxy] phenyl }~N' -n- 
butylurea [220] 



6.7-DimethQxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) witii heat, n-butyl isocy- 
anate (0.29 ml) was added, and the admixture was refluxed with heat for 40 minutes. After renrnving the solvent by dis- 
tillation, the resulting residue was purified by column chromatograptty on silica gel eluting with ctiloroform/Sacetone (5/1) 
to obtain 75 mg of the title compound (yield: 56%). 

^ H-NMR (DMSOde. 500MHz) : 8 0. 90 (t, J=7. 3Hz. 3H), 1 . 28-1 . 46 (m. 4H), 3. 09 (q. J=6. 7Hz. 2H). 3. 97 (s, 3H). 
3. 99 (S. 3H). 6. 23 (bfS. 1H), 7. 14 (d. J=9. 2Hz. 2H). 7. 37 (s. 1 H). 7. 47 (d. J=9. 2Hz. 2H). 7. 55 (s, 1 H). 8. 53 (s, 
1H). 8.58(brs, 1H) 

Mass spectrometry data (FD-MS. m/z) : 396 (M^) 
Example 158 

N-(4-f6 J-Pinr)ettTOxy-4Kiuinolyf)oxy]phenvll-(4-tert4xjtyl^ pi 3] 

6J-Dimethoxy-4-(4naminophenoxy)quinoline (54 mg) and commercially available 4-tert-butylbenzoic acid (102 mg) 
were dissolved in N.N-dimetiiylfomriamide (3 mQ. 1-ethyl-3-(3*-dimethylanunopropyl)caftxxJiimide hydrochloride (106 
mg) was added, and the admixture was stirred at room temperature for 6 hours, after which the reaction mixtur was 
purified in the same manner as descrit>ed in Example 51 to obtain 29 mg of the title compound (yield: 35%). 
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^H-NMR(CDa3. 90MHz) :61.36(s. 9H). 4. 05 (s, 3H). 4.08(s. 3H). 6. 48 (d. J=5. 3Hz. 1H). 7. 1-8. 1 (m. 11H), 
8.49(d. J=5. 3Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 456 (M^) 
Exarrpl 159 

N-(4-f(6J-Dimethoxv-4-quinolvnaxvtohenYn-N-metM-(4^4x^ f156l 

N^4-(6J-Dimethoxy-4<iuinolyOoxylphefiyl}-(4-t4)utylphenyl)^ (100 mg) obtained in Example 158 was 

dissolved in N.N-dimethytfomiamide (3 ml), sodium hydride (10 mg) was added, and the admixture was stinred at 0 ^'C 
for 1 hour, methyl iocfide (31 mg) was added, and the admixture was stirred for a further 3 hours. The reaction mixture 
was purified in the same manner as descrBsed in Exannpte 51 to obtain 48 mg of the title compound (yield: 46%). 

^H-NMR (CDCI3. 90MHz) : 6 1. 28 (s, 9H), 3. 54 (s. 3H). 4. 04 (s. 3H). 4. 05 (s. 3H). 6. 32 (d. J=5. 3Hz. 1H), 7. 0-7. 
3 (m, 8H). 7. 42 (s. 1H). 7. 50 (s. 1H). 8. 47 (d. J=5. 3Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) . 470 (M^) 

Example 160 

N-(4-t-Butv^phenvl)-^-f(6.7Kjimethaxy-4K^uinolvnoxv]phenyl)carbQxan^ f 1 55) 

4-[6.7-DimethQxy-4-quinolyOoxybenzo(C add (54 mg) and commercially available 4-tert-butylaniline (102 mg) were 
dissolved in N.N-dmethyfformamide (3 ml). 1-ethyl-3-(3*<ltm6thylaminopropyl)carbocfiimide hydrochloride (106 mg) 
was added, and the adntixture was stirred at room temperature for 6 hours, after which the reaction mixture was purified 
in the same manner as described in Exarrple 51 to obtain 29 mg of the title compound (yield: 35%). 

_ jH-NMR^CDCIaJOW^ 34 (s^9H). A03JS..3H). A 06 (s,.3H). 6.^ H)r7. 2-^8.-1 (m,-1 1 H),- 

8.55(d. J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 456 (M^ 

Example 161 (Reference Exarrple) 

2-(6.7-Dinriethoxy-^-quirH)lyl)-2-(4-bromopherivRacetonitrile 

Commercially avaiiat)le 4-txomophenylacetonitrile (4.3 g) was dissolved in toluene (10 rnS) and the tenrperature 
was lowered to 0 ""C. after which sodium hydride (1.0 g) was added, the temperature was raised to 50 **C, and the 
admixture was then stirred for 1 hour. Next. 6.7-cfimethoxy-4-chloraquirK>line (2.2 g) was added, and the admixture was 
stinred for 15 hours, after which water was poured and the mixture was extracted with ethyl acetate. After drying with 
anhydrous so(£um sultxte and removing the solvent by distillatioa the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane/ethyl acetate (2/1) to obtain 850 mg of the title compound (yield: 22%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 66 (s. 3H). 3. 80 (s. 3H). 5. 40 (s. 1H). 6. 74 (s, 1H), 6. 9-7. 4 (m, 6H). 8. 54 (d. J==4. 
6Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 382 (M^. 384 (M V2) 

Exanple 162 (Reference Exarrple) 

6.7-Dimethoxv-4-(4-bronriophenylmetfiyl)quinoline 

2-(6.7-Dirriethoxy-4<|uir)otyO-2-(4-brorTiophenyl)acetonitrile (850 mg) obtained in Exarrple 161 was dtssoh^ in 
60% aqueous sulfuric add (5 ml), and the solution was reftuxed with heat for 1 hour and then poured into a container 
with ice and aqueous ammonia. The solution was neutralized with hydrocfiloric add and extracted with methylene chlo- 
ride. After drying with anhydrous sodium suffale and renKiving the solvent by distillation, the resulting residue was puri- 
fied by column chromatography on silica gel eluting with cNoroform/imethanol (100/1) to obtain 260 mg of the title 
conrpound (yield: 33%). 

^H-NMR (CDCI3. 90MHz) : 5 3. 90 (s. 3H). 4. 02 (s. 3H). 4. 31 (s, 2H). 6. 9-7. 5 (m. 7H), 8. 63 (d. J=4. 4Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 357 (M*). 359 (M*+2) 
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Example 163 (Reference Exanrple) 

6.7-Dimethaxv-4-(4-tri-n-birtvlstanni0Dhenvlm 

Under argon. 6.7Kiim6thQxy-4-(4-broniophenylmethyf)quinoline (250 mg) obtained in ExampI 162 was dissolved 
In tetrahydrofuran (4 mQ. and the solution was cooled to -78 ""C. a solution of 2.5 M n-butyllithium in hexane (0.3 ml) was 
added dropwise. and the admixture was stirred for 1 hour. An solution of tri-n-butyltin chloride in tetrahycfrofuran (1 xri) 
was then added dropwise, and the admixture was stirred at -78 ''C for 2 hours. After adding water, extracting with ethyl 
acetate and drying with anhydrous sodium sulfate, the solvent was removed by distillation, and the resulting residue 
was purified by column chromatography on silica gel eluting with hexane/ethyl acetate (3/1) to obtain 85 mg of the titi 
compound (yield: 22%). 

^H-NMR (CDCI3. 9OMH2) : 50. 7-1. 6 (m. 27H). 3. 88 (s. 3H), 4. 02 (s, 3H). 4. 34 (s. 2H), 7. 0-7. 5 (m, 7H). 8. 63 
(d, J=4.6Hz. 1H) 

Example 164 

{4-f f6.7-Dimethoxv-4<|uinolyl)methW]Dhenyl](4-t-txjtylpherTyOmethanone [1 62] 

6.7-Dimethoxy-4-(4-tri-n-butylstanniophenylmethyl)quinoline (82 mg) obtained in Example 162. commerdalty avail- 
able 4-t-butylbenzoyl chloride (31 mg) and a catalytic amount of commercially available bts(triphenylphosphine)palla- 
dium(ll) chloride were dissolved in chlaofbrm (3 mQ. arxJ the admixture was stirred for 1 5 hours urxJer reflux with heat. 
Aft^ the addition of water, the admixture was extracted with methylene chloride, and the organic layer was washed with 
brine and saturated aqueous potassium fluoride and then dried with arthydrous sodiiffn sulfate. After removing the sol- 
vent by distillation, the resulting residue was purified k)y thin layer chromatography on silica gel eluting with hexane/ethyl 
acetate (2/1) to obtain 6 mg of the title compound (yield: 10%). 



^H-NMR (CDCI3. 90MHz) : 6 1. 36 (s. 9H), 3. 91 (s. 3H). 4. 03 (s. 3H). 4. 45 (s. 2H). 7. 0^7. 9 (m, 11H), 8. 66 (d, 
J=4. 4H2, 1H) 

Mass spectrometry data (FAB-MS. m/z) : 440 (M^+1) 
Example 165 

NT(4-Fluorophenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl )oxy] phenyl} thiourea [203] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat. 4^luorophe- 
nylthio isocyanate (52 mg) was added, and the admixture was ref luxed with heat for 24 hours. After removing the sol- 
vent distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chlorofonn/methanol (100/1) to obtain 32 mg of the title compound (yield: 21%). 

^H-NMR (DMSOde, 500MHz) : 6 3. 93 (S, 3H). 3. 95 (s. 3H), 6. 50 (d. J=4. 9Hz. 1H), 7. 15- 7. 25 (m, 4H). 7. 40 
(S, 1H), 7. 47-7. 50 (m. 3H), 7. 59 (d, J=8. 6Hz. 2H). 8. 50 (d, J=5. 5Hz, 1H), 9. 80 (brs, 1H), 9. 84 (brs, 1H) 
Mass spectrometry data (FAB-MS, w/z) : 450 (M^+1) 

Example 166 

1 -(4-Ruorophenyl)-2-cvano-3-f 4-rf 6.7<limetfK)xv-4-auinolvnoxvtohenvllQuanidine [204] 

N-(4-Ruorophenyl)-N'-{44(6.7-dimethoxy-4-quinolyt)oxy]phenyl}thiourea (33 mg) obtained in Exanple 165, dicy- 
dohexylcartxxliimide (31 mg) and a catalytic amount of cfiteopropylethyl amine were dissolved in methylene chloride (10 
ml). To this solution, a solution of cyanamide (16 mg) in THF (1 ml) was added, and the admixture was stirred at room 
temperature overnight. After removing the solvent by distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with chlorofbrnVhiethanol (100/1) to obtain 34 mg of the title compound (yield: 99%). 
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^H-NMR (COaa. 90MH2) : 64. 03 (s, 3H). 4. 05 (s. 3H), 6. 50 (d, J=5. 1Hz. 1H). 6. 8^ 7. 6 (m. 10H). 8. 52 (d. J=5. 
3Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 457 (M*) 
Example 167 

N-(2-Fluorophenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl )oxy] phenyl) thiourea [205] 

6,7-DimethQxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat 24luorophe- 
nytthio isocyanate (0.05 mO was added, and the adnruxture was r^luxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified tiy coiunrm chromatography on silica gel elutirig with 
chbroform/methanol (100/1) to ot>tain 66 mg of the title compound (yield: 42%). 

^H-NMR (CDQa. 90MHz) : 64. 03 (s. 3H). 4. 05 (s. 3H). 6. 53 (d. J=5. 3Hz, 1H), 7. 1-. 8. 0 (m. 10H), 8. 53 (d. J=5. 
IHz, 1H) 

Mass spectrometry data (FAB-MS. mfz) : 450 (M^+1) 
Example 168 

1 -(2-RuoroDhenyt)-2-cvano-3-f4-rf 6.7<iinrie1hoxv-4<^uinolvl>0KvTDhenyl}QuanM f 206 ] 

N-(2-Ruorophenyf)-N'-{4-[(6,7-dimethoxy-4-quinolyl)oxy]phenyl}thiourea (42 mg) obtained in Example 167, dicy- 
cloh&cyl^rbodilrTU^ 

ml). To this solution, a solution of cyanamide (20 mg) in THF (1 ml) was added, and tfie admixture was stirred at room 
temperature overniglit. After removing the solvent by distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with chloroform/methanol (100/1) to obtain 41 mg of the title compound (yield: 99%). 

^H-NMR (CDOa. 90MHz) : 6 4. 04 (s. 3H). 4. 06 (s, 3H). 6. 53 (d. J=5. 3Hz, 1H), 7. 1~ 7. 6 (m, 10H). 8. 47 (d. J=5. 
3Hz, 1H) 

Mass spectrometry data (FD-MS, nVz) : 457 (M*) 
Example 169 

N-(2-Methoxyphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } thiourea [ 207 ] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 mQ with heat. 2-metfioxyphe- 
nylthio isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chforofornVmetfianol (100/1) to obtain 78 mg of tfie title compound (yield: 50%). 

^H-NMR {CDCI3. 90MHz) : 6 3. 86 (s, 3H). 4. 04 (s. 3H). 4. 05 (s. 3H). 6. 52 (d. J=5. 3Hz. 1H), 6. 9-8. 1 (m, 10H), 
8.52{d.J=5. 1Hz. 1H) 

Mass spectrometry data (FAB-MS. mfz) : 462 (M^+1) 
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Example 170 

N-(2-Methylphenyl)-N'-{4-C(6,7-dimethoxy-4- 
quinoly I ) oxy ] phenyl } thiourea [ 209 ] 

6J-Dimethoxy-4-(4naminophenQxy)quinoline (80 mg) was cfissotved in toluene (10 ml) wHh heat 2-metfiytphe- 
nylthio isocyanate (0.04 ml) was added, and the admixture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/methanot (100/1) to obtain 31 mg of the title compourxl (yield: 26%). 

^H-NMR (CDCI3. 90MHz) : 62. 38 (s. 3H). 4. 03 (s, 3H). 4. 04 (s. 3H), 6. 50 (d, J=5. 3Hz, 1H), 7. 1^7. 8 (m, 10H), 
8.50(d. J=5. 3H2. 1H) 

Mass spectrometry data (FD-MS. m/z) : 445 (M^) 
Example 171 

N-(3-Methylphenyl)-N'-(4-[(6, 7-dimethoxy--4- 
qu inoly 1 ) oxy ] phenyl ) thiourea [211] 



67-Dimethoxy-4-(4naminophenoxy)quinoline (81 mg) was dissolved in toluene (10 ml) with heat 3-mettiylphe- 
nylthio isocyanate (0.04 ml) was added, and the admixture was refluxed with heat for 15 minutes. After removing the 
sol vent by djstiltetion,Jhej^ltin^ 

fornVmethanol (100/1) to obtain 66 mg of the title compound (yield: 55%). 

^H-NMR(CDCl3. 9OMH2) :52.40(s. 3H). 4.03(s. 3H), 4. 05 (S, 3H). 6. 52 (d. J=5. 1Hz, 1H). 7. 1~7.8(m. 10H), 
8. 51 (d. J=5. 3Hz. 1H) 

Mass spectrometry data (FD-MS. m^) : 445 (M^) 
Example 172 

1 -f2-MethvlDhenvl>-2-cvano-3-l4-f(6.7Kjinriethoxv-4<iuinolvnaxvto^ 121 01 

N-{2-Metfiy^enyl)-N'-{4-[(6jKjiniethQxy-4-quinolyl)oxy]phenyl}thiourea (24 mg) obtained in Example 170, dtcy- 
dohexylcartxxitimide (45 mg) and a catalytic amount of cfiisopropylethyl amine were dissolved in methylene cfiloride (7 
ml), to which a solution of cyanamide (28 mg) in THF (1 ml) was added, and the admixture was stirred at room temper- 
ature ovemigfit. After removing the solvent by distOlation, the resulting residue was purified by column chromatography 
on silica gel eluting with chlacform/metfianol (100/1) to obtain 18 mg of the titte compound (yield: 76%). 

^H-NMR {CDCI3, 500MHz) : 5 2. 36 (s. 3H). 4. 03 (s. 3H). 4. 04 (s, 3H), 6. 46 (d, J=5. 5Hz, 1H). 7. 30-7. 45 (m. 
9H), 7. 50 (s. 1 H). 8. 49 (d, J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 453 (M*) 

Example 173 

1-f3-MethvlDh envlV2-cvano-3-f4-r(6.7<limethoxv-4-QuinolvnoKvTph env^^ 

N-(3-M6ttYylphenyt)-N44-[(6,7Klimethaxy-4-quinolyl)oxy]phenyl}thiourea (18 mg) obtained in Example 171, dicy- 
clohexylcartxxiiimide (35 mg) and a catalytic amount of cfiisopropylethyl amine were dissolved in methylene chloride (6 
ml), to which a solution of cyanamide (23 mg) in THF (1 ml) was added, and the admixture was stirred at room temper- 
ature overnight. After renrxsving the solvent by distillation, the resulting residue was purified by column (^uomatography 
on silica gel eluting with chloroform/methanol (100/1) to obtain 19 mg of the title compound (yield: 95%). 

^H-NMR (COaa. 500MHz) : 5 2. 38 (s, 3H), 4. 03 (s, 3H). 4. 04 (s, 3H), 6. 48 (d, J=5. 5Hz, 1H), 7. 10-7. 45 (m. 
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9H). 7. 51 (s, 1H), 8. 48 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. nVr) : 453 (M*) 

Exanple 174 

5 

4-Hvdraxvi^enyl 3-irHluorQxvDhenvl ketone (Reference Example) 

4-Tri-n-txityttin-1-mettx)xynfiethylphenol (1.3 g) obtained in Example 22 and commerciafly availat>le 4-(trifIuor- 
omethQxy)benzoyl chlorobenzoyl chloride (674 mg) were dssolved in chloroform (5 ml), commercially available 

10 t>is(tnphenylpho8pKne)palladlum(ll) chloride (8 mg) was added, arxi the admixture was refluxed overnight The reac- 
tion mixture was partitioned in the same manner as descri>ed in Example 23. and the ether layer was dried with anhy- 
drous magnesium sulfate. After rennoving the solvent by reduced-pressure donation, the resufting residue (2.0 g) was 
dissolved in tetrahycfrofuran (4 ml), water (5 ml) and 6 N aqueous hydrochloric add (1 5 mQ were added, and the admix- 
ture was reftuxed for 8 hours. The reaction mixture was partitioned between water arxl chloroform, and the chloroform 

IS layer was dried with magnesium sulfate. After removing the solvent t}y reduced-pressure distillation, the resulting resi- 
due was purified by column chromatography on silica gel eluting with hexane/ethyl acetate to obtain 2.1 g of the title 
compound. 

Mass spectrometry data (FD-MS. w/z) : 282 (M^) 

20 

Example 175 

(4-Trifluoromethoxyphenyl){4-f(6.7<iimethQxv^<^inolvl)oxy1phenyl)m^^ 

25 4-Hydroxyphenyl 3-trifluoroxyphenyl ketone (581 mg) otTtained in Example 117 and commercially available 4- 
dimethylaminopyridine (277 mg) were added to xylene (20 ml), and the admixture was stirred at room temperature 
under^rgon^^fteM 

heat for 24 hours. The reaction ntixture was partitioned between satirated aqueous sodium hydrogen cartXKiate arKi 
chforoform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
30 reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane^ethyl acetate and then witfi chloroform, followed by thin layer chromatography on silica gel eluting with cfiforo- 
fornVethyl acetate (5/1). to obtain 470 mg of the title corrpound (yieM: 49%). 

^H-NMR (CDCI3, 500MHz) : 5 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 66 (d. J=4. 5Hz. 1 H). 7. 28 (d, J=8. 5H2, 2H), 7. 35 (d, 
35 J=a 7H2. 2H), 7. 46 (s. 1 H). 7. 47 (s, 1 H), 7. 89 (d, J=a 5H2. 2H). 7. 92 (d. J=9. 2Hz. 2H), 8 59 (d. J=:4. 5Hz, 1 H) 
Mass spectroPDetry data (FD-MS, m/z) : 469 (M^) 

Exanple 176 

40 4-Me1hoxvphenvl 4-iodophenYl ketone (Reference Example) 

To commercially availat3le nitrometfiane (10 ml) were added commercially availak)le anisole (1.08 g), commercially 
availat>le 4-iodok>enzoyt chloride (2.67 g) and commerdalty available yttert>ium(lll) trifluorometiianesulfbnate (620 mg). 
and the admixture was stirred at 60 overnight The reaction mixture was partitioned between water and chloroform, 
45 and the chloroform layer was then dried with anhydrous magnesium sulfate. After renrK)ving tiie solvent t>y reduced- 
pressure detillation. the resufting residue was purified cdumn chromatography on silica gel eluting with hexane/etfiyl 
acetate to obtain 722 mg of the titie compound (yieki: 21%). 

Mass spectrometry data (FD-MS, nVz) : 338 (M^ 

50 

Example 177 

4'Hydroxyphenyl 4-fodoDhenyl ketone (Reference Example) 

55 4-Me1hoxyphenyl 4-fodophenyl ketone (722 mg) obtained in Example 119 was dissolved in dichloromethane (20 
ml), a solution of 1 .0 M boron trOmmide in dichforomethane (9 ml) was added while cooled in ice. and the admixture 
was stirred at room temperature ov might The reaction mixtur was then poured into ice water and partitioned 
between water and chlorotorra The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was 
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renxived by reduced-pressure distillation. The resulting residue was purified by colunnn chronf^tography on silica gel 
eluting with hexane/ethyl acetat to obtain 380 mg of the title compound (yield: 55%). 

^H-NMR (DMSOdfi. SOOMHz) : 6 6. 89 (d. J=8. 6H2, 2H). 7. 44 (d, J=8. 5Hz. 2H). 7. 65 (d, J=8. 6Hz, 2H), 7. 92 (d, 

J=8.5Hz.2H), 10.47(8. 1H) 

Mass spectrometry data (FAB-MS. m/z) : 325 (M*+1) 

Example 178 

f4-K6J'Plrirethoxv-4-quinQlvl)oxylDhenyl}(4-iodophenyl)methanon^ 

Under argon, 4-hydroxyphenyl 4-iodophenyl ketone (380 mg) obtained in Example 120 and 4-dim6thytanninopyrid- 
ine (158 mg) were added to xylene (1 1 mf). and the admixture was stirred at room temperature. After 2 hours, 4-chloro- 
6.7-dimethoxyquinoline (262 mg) was added, and the admixture was refluxed with heat overnight The reaction niixtur 
was partitioned between saturated aqueous sodium hydrogen cartxHiate arvl chloroform, and the chloroform layer was 
then dried with anhydrous magnesium sulfate. After renrusving the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform/ethyl 
acetate. Ibllcwed by tfiin layer chromatography on silica gel eluting with chloroform/etfryl acetate (5/1), to obtain 459 mg 
of the title compound (yield: 77%). 

^H-NMR {CDOz, 500MHz) : 6 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 66 (d, J=:4. 9Hz, 1 H). 7. 27 (d. J=7. 6Hz, 2H). 7. 46 (s, 
1H), 7. 47 (s, 1H). 7. 54 (d, J=8. 6Hz, 2H), 7. 88 (d. J=7. 9Hz. 2H). 7. 90 (d, J=8. 6Hz, 2H). 8. 58 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. rrVz) : 51 1 (M^) 

Example 179 

j-Mgm^ophenvl 4-bromophenvl ketone (Reference Example) 

To Gommerctally available nitromethane (10 ml) were added commercially available anisde (1 .08 g). commercially 
available 4-bronK3benzoyt chloride (2.20 g) and conunerdally available ytterbiunfi(lll) trifluoromethanesutfonate (620 
mg). and the admixture was stirred at 60 "^C overnight The reaction mixture was partitioned between water and chk)ro- 
form, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
recbjced-pressure distillation, tiie resulting residue was purified by column chromatography on sDica gel luting with 
hexane/ethyl acetate to obtain 1 .65 g of the titie compound (yieM: 57%). 

^ H-NMR (CDQa, 500MHz) : 6 3. 89 (s. 3H). 6. 97 (d, J=8. 6Hz, 2H), 7. 62 (d. J=:1 . 8Hz. 2H), 7. 62 (d, J=1 . 8Hz, 2H), 
7. 80 (d, J=9. 2Hz. 2H) 

Mass spectrometry data (FD-MS, mfz) : 290 (M*), 292 (M*+2) 
Example 180 

4-HydraxyDhertyl 4-bronrx)phenyl ketone (ReferefK;e Example) 

4-Methoxyphenyl 4-bromophenyl ketone (1.65 g) ok>tained in Example 122 was dissolved in dichtoromettiane (20 
ml), a solution of 1 .0 M tx>ron trftxomide in dicfikxumetfiane (23 ml) was added wfiile cooled in ice. and the adoiixture 
was stirred at room temperature overnight The reaction mixture was then poured into ice water arvi partitioned 
t>etween water and chbroform. The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was 
removed by reduced-pressure distillation. The resulting residue was purified by column chromatography on silica gel 
eluting with hexane/ethyl acetate to obtain 1.34 g of the titie compourxJ (yietel: 85%). 

^ H-NMR (DMSOdg. 500MHz) : 8 6. 90 (d, J=8. 5Hz. 2H). 7. 61 (d. J=8. 5Hz, 2H), 7. 66 (d, J=8. 6Hz, 2H). 7. 74 (d, 
J=8. 5Hz, 2H). 10. 46 (brs. 1H) 

Mass spectrometry data (FD-MS. rrV^) : 276 (M^). 278 (M^-f 2) 
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Exarrpl 181 

{4^(6.7-D^methQxy-4^inpty^)QXYlphe^YtU4^p^ [29^] 

Under argon, 4-hycfrQxyphenyt 4-bromophenyl ketone (1.182 g) obtained in Example 123 and 4-dinneth/lanrunopy- 
ridne (573 mg) were added to xyt ne (37 nil), and the admixture was stin-ed at room temperature. After 30 minutes. 4- 
chloro-6.7-dimethaxyquinoline (954 mg) was added, and the admixture was refluxed with heat overnight The reaction 
mixture was partitioned between saturated aqueous soditan hydrogen cartx>nate and chloroform, and the chloroform 
layer was then dried with anhydrous magnesium sulfate. After renKiving the solvent t3y reduced-pressure distillation, the 
resulting residue was purified first by chromatography on silica gel eluting with chloroform/ethyl acetate and then t)y thin 
layer chromatography on silica gel eluting with chlorofomVethyl acetate (5/1) to obtain 1.574 g of the title compound 
(yield: 79%). 

^H-NMR (COag, 500MHz) : S 4 05 (s, 3H), 4. 06 (s. 3H), 6. 66 (d, J=4. 9Hz, 1H), 7. 27 (d, J=8. 6Hz. 2H), 7. 46 (s, 
1 H). 7. 47 (s, 1 H), 7. 65 (d. J=7. 9Hz, 2H), 7. 70 (d, J=8. 5Hz, 2H), 7. 90 (d. J=8. 6Hz. 2H), 8. 58 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 463 (M"), 465 (MV2) 

Example 182 

{4 ^(6.7-DimetfK)xv-4Kiuinolvf)oxy]phenyl)[4-(N-metfivlpiDerazino)^^ f2871 

Under argon, 4-hydrQxyphenyl 4-t)ronfX)phenyl ketone (232. mg) obtained in Example 123 was added to toluene (5 
mt). and commerctaily availat)le N-methy^piperazine (61 mg), sodium t-txitoxide (67 mg), t>is (trtpheny^h06phine)palta- 
dium(ll) chloride (7 mg) were further added, and the adnvxture was stirred at 1 00 C for 1 7 hours. The reaction mixture 
was partitk>ned t>ehween brine and chloroform, and the chtoroform layer was then dried with anhydrous magnesium sul- 
fate. After removing the solvent by reducedi>ressure distillation, the resulting residue was purified by thin layer chroma- 
-tography on silk:a gel eluting with chkxof6rnri/imethanol (^ 

^H-NMR (CDCI3, 500MHz) : 5 2. 37 (s, 3H), 2. 58 (t. J=5. 5Hz. 4H), 3. 41 (t. J=5. 5Hz. 4H), 4. 04 (s, 3H). 4. 06 (s. 
3H), 6. 63 (d. J=4. 9Hz, 1H), 6. 92 (d. J=9. 2Hz. 2H). 7. 25 (d, J=8. 5Hz, 2H), 7. 45 (s, 1H), 7. 51 (s, 1H), 7. 81 (d. 
J=8. 5Hz, 2H), 7. 87 (d, J=8. 6Hz, 2H), 8. 56 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, w/z) : 483 (M^) 

Exanrple 183 

f44(6J-Dimethoxv-4Kauinoh^)oxv]Dhenvl]r4-nry)rDholinophen^ 

Under argon, 4-hydraxyphenyl 4-bronnophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
mi), and commerctaily available morphdine (52 mg). sodium t-txjtaxkJe (67 mg), tMs (triphenyt>hosphine)palladium(ll) 
chtoride (7 mg) were further added, and the admixture was stirred at 100 ""C overnight. The reaction mixture was parti- 
tk>ned between brine and chtoroform, and the chtoroform layer was then dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chromatograpfiy 
on silica gel eluting with chlorofonm/ethyl acetate (5/1) to obtain 32 mg of the title compound (yield: 14%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 34 (t, J=4. 9Hz, 4H). 3. 88 (t J=4. 9Hz, 4H), 4. 04 (s. 3H). 4. 07 (s. 3H). 6. 64 (d. 
J=5. 5Hz. 1H). 6. 92 (d, J=9. 2Hz, 2H). 7. 26 (d. J=7. 3Hz, 2H), 7. 83 (d. J=9. 2Hz, 2H), 7. 87 (d, J=8. 5Hz, 2H), 8. 
56 (d. J=5. 5Hz, 1H). 7. 49 (s, 1H). 7. 51 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 470 (M^ 

Example 184 

{4-[(6.7-Dimethoxy-4K^uinolyl)oxy]phenvl)f4-pyrrdidinophenynnfiethano^ 

Under argon, 4-hydraxyphenyt 4-t)romophenyt ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commercialty available pyrrolidine (43 mg), sodium t-butoxide (67 mg), bis (trq)heny^hosphine)palladium(ll) 
chbride (7 mg) wer further added, arxlth admixture was stirred at 100 ''Gov might. The reaction mixtur wasparti- 
ttoned between brin and chloroform, and th chloroform layer was then dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chromatography 
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on silica gel eluttng with chloroform/ethyl acetate (5/1) to obtain 45 mg of the title compound (yield: 20%). 

^H-NMR (CDQa. 500MHz) : 6 2. 05^2. 08 (m. 4H). 3. 38^3. 41 (m. 4H). 4. 04 (s. 3H). 4. 06 (s. 3H), 6. 57 (d, J=9. 
2Hz, 2H), 6. 62 (d, J=4. 9Hz. 1 H). 7. 24 (d, J=8. 6Hz, 2H), 7. 45 (s. 1 H). 7. 52 (s, 1 H), 7. 82 (d. J=9. 2Hz. 2H), 7. 84 
(d. J=8. 5Hz, 2H). 8. 55 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 454 [M*] 

Example 185 

{4 ^(6.7-Prmet hoxy^uinolyl)oxv]phenyl)[4-piperidinophenynmethan^^ 

Under argon, 4-hydrcxyphenyl 4-bromophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
mq. and commercially available piperidine (51 mg), sodium t-butoxide (67 mg). bis (trtpheny|phosphine)palladium(ll) 
chtoride (7 mg) were further added, and the admixture was stirred at 100 ""C overnight. The reaction mixture was parti- 
tioned between brine and chbroform, and the chlaofbrm layer was then dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue was purified by tiiin layer chromatography 
on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 75 mg of the title compound (yield: 32%). 

^H-NMR (CDGs. 500MHz) : 6 1. 68 (brs, 6H). 3. 38«3. 39 (m. 4H), 4. 04 (s, 3H). 4. 06 (s. 3H), 6. 63 (d. J=4. 9Hz, 
1 H). 6. 89 (d. J=8. 6H2. 2H), 7. 25 (d, J=8. 5Hz. 2H). 7. 45 (s. 1 H). 7. 52 (s. 1 H). 7. 80 (d. J=9. 2Hz. 2H). 7. 86 (d. 
J=8. 6Hz. 2H), 8. 56 (d. J=4. 9H2, 1H) 
Mass spectrometry data (FD-MS. m/z) : 468 (M^) 

Example 186 

N-( 2-Methoxy-4-biphenyl )-N' -{4- [ ( 6 , 7 -di methoxy- 4 - 
-quinolyljoxy] phenyl} urear[22"2^^ 



6.7-Dimethoxy-4-(4-aminophenoxy)c|uirK)line (52 mg) was suspended in toluene (5 ml), after the addition of trietfiyl- 
amine (1 ml), triphosgene (52 mg) was added, and the admixture was r^tuxed with heat for 2 nvnutes. 2-M6tfTQxy-4- 
biphenylamine (103 mg) was added to the reaction mixture, and the adnruxture was refluxed with heat for 13 minutes. 
After tiie addition of aqueous sodium hydrogen cartx>nate. ttie reaction mixture was extracted 2 times with etiiyl acetate, 
and the organic layer was fhen washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 89 mg of the titie compound (yield: 98%). 

^ H-NMR (CDQs. 500MHz) : 6 3. 67 (s. 3H). 4. 00 (s, 3H). 4. 04 (s. 3H). 6. 44 (d, J=5. 5Hz. 1 H). 6. 86 (d, J=:8. 5Hz, 
1H), 7. 10 (d, J=8. 6Hz, 2H), 7. 21^7. 37 (m. 4H), 7. 43 (s. 1H), 7. 53-7. 59 (m, 5H). 7. 79 (s. 1H), 8. 41 (s, 1H), 8. 
48 (d, J=4. 9Hz. 1 H), 8. 53 (d, J=2. 4Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 521 (M") 

Example 187 

N-( 2, 6-Diisopropylphenyl ) -N ' { 4- [ ( 6 , 7-dimethoxy"4- 
qulnolyl)oxy]phenyl}urea [223] 



6,7-Dimethoxy^-(4-aminophenoxy)quirK>line (54 mg) was suspended in toluene (5 ml), after the addition of trietfiyl- 
anrune (1 mO. triphosgene (53 mg) was added, and the admixture was refluxed with heat for 8 minutes. 2,6-Diisopropy- 
laniGne (0.05 ml) was added to the reaction mixture, arKi the admixture was refluxed with heat for 15 minutes. After the 
addition of aqueous sodium fiydrogen cart)onate. the reaction mixture was extracted 2 times with ethyl acetate, and the 
organic layer was then washed with brine and dried with anhydrous sodium sulfate. Th solvent was removed by 
reckjcedi>ressure distillatioa and the resulting residue was purified by column chromatocpaphy on silica gel eluting with 
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chloroform/acetone (10/1) to obtain 69 mg of the title compound (yield: 76%). 

^H-NMR (CDCI3, 500MHz) : 5 1. 26 (m. 12H). 3. 39 (m. 2H). 4. 03 (s, 3H), 4. 04 (s. 3H). 6. 09 (brs, 1H), 6. 28 (brs, 
1 H). 6. 42 (d. J=5. 5H2, 1 H), 7. 08 (d, J=8. 5Hz, 2H), 7. 26 (m. 1 H). 7. 29«7. 40 (m, 5H). 7. 53 (s, 1 H), 8. 46 (d. J=4. 
5 9Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 499 (M^) 

Example 188 

N-( 2-Chloro-4-nitrophenyl )-N' -(4- [ ( 6 , 7-dimethoxy-4- 
quinolyl)oxy] phenyl) urea [224] 



15 

67-Dlmethoxy-4-(4-dminophenoxy)quinoline (104 mg) was dissolved in toluene (10 ml) with heat. 2-chloro-4-nitro- 
phenyl isocyanate (150 mg) was added, and the admixture was refluxed with heat for 10 minutes. The separated crys- 
tals were filtered and then washed with toluene to obtain 172 mg of the title compound (yield: 100%). 

20 ^ H-NMR (DMSOde. 500MHz) : 5 3. 94 (s. 3H). 3. 95 (5, 3H). 6. 46 (d. J=5. 5Hz. 1 H). 7. 24 (d. J=9. 2Hz, 2H). 7. 38 
(s. 1H). 7. 51 (s, 1H). 7. 62 (d, J=8. 6Hz. 2H), 8, 23 (m, 1H). 8. 35 (m. 1H), 8. 46 (d. J=5. 5Hz. 1H), 8. 57 (m. 1H), 
8. 84 (brs, IN), 9. 85 (brs, 1H) 

Mass spectrometry data (FD-MS, m/z) : 494 (M*), 496 (M++2) 
25 Example 189 

3 -Chloro-_2--methoxyphenylO-^N— 

quinoly 1 ) oxy ] phenyl } urea [225] 

30 



6.7-DimethQxy-4-(4-aminophenoxy)quinoline (58 mg) was dissolved in toluene (5 mQ with heat 3-Gfiloro-2-mettK>x- 
yphenyl isocyanate (0.1 ml) was added, and the admixture was refluxed with heat for 22 minutes. The resulting residue 
35 was purified by column chromatography on silica gel eluting with chtorofbmn/acetone (10/1) to obtain 75 mg of the title 
compound (yield: 80%). 

^H-NMR (CDQa, 500MHz) : 6 3. 73 (s. 3H), 4. 02 (s, 3H). 4. 05 (s, 3H), 6. 47 (d. J=5. 5Hz, 1H). 7. 01-7. 06 (m. 
2H). 7. 15 (d, J=8. 5Hz. 2H). 7. 43 (s. 1 H), 7. 52 (d. J=9. 2Hz. 2H), 7. 57 (s. 1 H). 7. 81 (s. 1 H), 8. 16-8. 19 (m. 2H). 
40 8.50(d,J=5.5Hz,1H) 

Mass spectrometry data (FD-MS, m/z) : 479 (M^), 481 (M^42) 

Example 190 

^ N-( 2-Chloro-'6-methylphenyl )-N' -{4 - [ ( 6 , 7-diinethoxy-4- 

quinolyl ) oxy] phenyl) urea [226] 



so 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoiine (52 mg) was dissolved in toluene (5 ml) with heat, 2-chloro-6-methyl- 
phenyl isocyanate (0.1 ml) was added, and the admixture was refluxed with heat lor 1 7 minutes. The separated crystals 
were fOtered and then washed with toluene to obtain 61 mg of the title compound (yield: 74%). 

55 ^H-NMR (DMSCWe. 500MHz) : 6 2. 28 (s, 3H), 3. 94 (s, 3H), 3. 94 (s, 3H), 6. 43 (d. J=4. 9Hz. 1H). 7. 18 (d, J=9. 
2Hz, 2H). 7. 20-7. 36 (m, 3H). 7. 38 (s, 1 H), 7. 52 (s. 1H). 7. 59 (d, J=9. 2Hz. 2H). 7. 98 (s, 1 H), 8. 45 (d. J=5. 5Hz. 
1H), 9. 03 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 463 (M+), 465 (M V2) 



86 



EP0860433A1 

ExampI 191 

N- ( 3-Chloro-6-methoxyphenyl )-N' -(4-[ ( 6, 7-dimethoxy-4- 



qulnolyl )oxy3 phenyl} urea [227] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 3-chloro-6-methQx- 
10 yphenyl isocyanate (111 mg) was added, and the admixture was refluxed with h^ for 29 minutes. The resulting resi- 
due was purified by column chromatography on silica gel eluting with chlorofomVacetone (10/1) to obtain 84 mg of th 
title compound (yield: 100%). 

^H-NMR (CDCI3. 500MHz) : 8 3. 60 (s. 3H). 3. 99 (s, 3H), 4. 05 (s. 3H). 6. 46 (d. J=4. 9Hz. 1H), 6. 69 (d, J=8. 5Hz, 
IS 1H). 6. 90 (m. 1H). 7. 11 (d. J=9. 2Hz, 2H). 7. 42 (s. 1H), 7. 53 (d. J=8. 5Hz. 2H). 7. 58 (S. 1H). 7. 82 (s, 1H), 8. 32 
(m, 1H), 8. 48 (d, J=5. SHz. 1H), 8. 52 (s. 1H) 
Mass spectrometry data (FD-MS. nVz) : 479 (M+), 481 (M*+2) 

Example 192 

20 

N-( 4-ChlorO"3-nitrophenyl )-N' - {4 - [ ( 6, ,7 -dime 1 110x^4- 
quinolyl )oxy] phenyl) urea [228] 

25 

6,7-Dimethoxy-4-(4-aminoph enoxy)c|uinoline ( 52jjg)^^dteolvedjn toji^^ wi th heat . 4chloro::3-njtroph^ 
enyl isocyanate (224 mg) was added, and the admixture was ref luxed with heat for 8 minutes. The separated crystals 
were fStered and then washed with toluene to obtain 125 mg of the title compound (yield: 75%). 

30 

^H-NMR (DMSOdg. 500MHz) : 5 3. 93 (S, 3H), 3. 95 (s. 3H), 6. 46 (d. J=4. 9Hz. 1H), 7. 21 (d. J=8. 5Hz. 2H), 7. 38 
(s. 1H), 7. 51 (s. 1H). 7. 60 (d. J=8. 5Hz. 2H). 7. 65 (s. 1H). 7. 67 (s. 1H). 8. 31 (s. 1H). 8. 46 (d. J=4. 9Hz. 1H), 9. 
01 (s, 1H). 9. 27(s,1H) 

Mass spectrometry data (FD-MS. wfz) : 463 (M*). 465 (M*+2) 

35 

Example 193 

N - ( 2 , 4-Dichlorophenyl )-N'-{4-[(6, 7-dimethoxy-4- 
40 quinolyl )oxy] phenyl} urea [229] 



6,7-DimethQxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat. 2,4-dichlorophenyl 
45 isocyanate (115 mg) was added, and the admixture was ref luxed with heat for 20 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 74 mg of the title compound (yield: 85%). 

^H-NMR (DMSOkJb. 500MHz) : 5 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 45 (d. J=4. 9H2. 1H). 7. 22 (d. J=8. 6Hz, 2H), 7. 39 
(s. 1H). 7. 40 (m. 1H). 7. 51 (S. 1H). 7. 59 (d. J=9. 2Hz. 2H). 7. 62 (m. 1H). 8. 21 (d. J=9. 2H2. 1H). 8. 40 (s, 1H). 8. 
50 46 (d. J=5. 5Hz. 1H). 9. 56 (s. 1H) 

Mass spectrometry data (FD-MS. rn/z) : 483 (M^) 



55 
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Example 194 

N - ( 2 , 6-Dichlorophenyl )-n'-{4-[(6, 7-dimethoxy-4- 
5 quinolyl )oxy] phenyl) urea [230] 

6 J-DimGthoxy-4-(4naminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat. 2,6-dichlorDphenyl 
10 isocyanate (125 mg) was added, and the admixture was refluxed with heat for 12 minutes. The separated crystals were 
filtered and then washed with toluene to ot>tain 81 mg of the title compound (yield: 96%). 

-NMR (DMSOcfe, 500MHz) : S 3. 94 (s. 3H), 3. 94 (s. 3H). 6. 43 (d. J=5. 5Hz. 1H). 7. 14- 7. 20 (m. 2H). 7. 32 
(dd. J=7. 9. 7. 9Hz, 1 H). 7. 38 (s. 1 H). 7. 51-7. 54 (m, 3H), 7. 60 (d. J=9. 2Hz. 2H). 8. 23 (s, 1 H). 8. 45 (d, J=5. 5Hz, 
75 1H).9.09(s, 1H) 

Mass spectrometry data (FD-MS. nVz) : 483 (M+) 

Exanrple 195 

20 N-{4 - [ ( 6, 7"dimethoxy-4-quinolyl )oxy3phenyl}-N ' - 1- 

naphthyl ) ethyl] urea [231] 



25 

6.7-Dimethoxy-4-(4-aminophenoxy)quirK>line (54 mg) was dissolved in toluene (5 ml) with heat, 1 -(l-naphthyQethyl 
is ocyanate ( 0. 05 mQ was added, and the admixture was refluxed with heat for 100 minutes. T he resulting residue was 
purified by column chromatograpfiy on silica gel eluting with chloroform/acetone (10/1) to obtain 65 mg of the title com- 
pound (yield: 72%). 

30 

^H-NMR (DMSCKle, 500MH2) : 6 1. 55 (d. J=6. 7H2. 3H), 3. 93 (s, 3H). 3. 94 (s. 3H), 4. 62 (m, 1H). 6. 39 (d. J=4. 
9Hz. 1 H). 6. 79 (s, 1 H), 7. 11 (d. J=9. 2H2, 2H). 7. 36 (s, 1 H), 7. 49- 7. 58 (m, 7H), 7. 83 (m, 1 H), 7. 94 (m. 1 H). 8. 
17 (m. 1H). 8. 42 (d, J=5. 5Hz. 1H), 8. 52 (s, 1H) 
Mass spectrometry data (FD-MS. m^) : 493 (M^) 

35 

Example 196 

N-(2-n-Butylphenyl)-N'-(4-[(6,7-dimethoxy-4- 
^ quinolyl )oxy] phenyl )urea [ 232] 



6.7-Dtmethoxy-4-(4^aminophenoxy)quinoline (119 mg) was suspended in toluene (12 ml), after the addition of tri- 
45 ethylamine (2.4 ml), triphosgene (133 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-n- 
Butyiphenylamine (0.13 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 10 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with chloroform, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was rerroved 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
so with chloroform/acetone (4/1 ) to obitain 1 30 mg of the title compound (yield: 69%). 

^H-NMR (DMSOcfe. 500MH2) : 6 0. 92 (t. J=7. 5Hz. 3H). 1. 32-1. 40 (m. 2H). 1. 50-1. 57 (m. 2H), 2. 59 (t J=8. 
9H2. 2H), 3. 93 (s. 3H), 3. 94 (s. 3H). 6. 44 (d. J=4. 9Hz. 1H). 6. 98- 7. 02 (m. 1H), 7. 12-7. 17 (m. 2H). 7. 19 (d. 
J=:8. 9H2. 2H). 7. 51 (S. 1H). 7. 58 (S. 1H). 7. 59 (d. J=8. 5H2. 2H). 7. 71-7. 75 (m. 1H). 7. 89 (S. 1H). 8. 46 (d, J=4. 
55 9Hz. 1H). 9.11(5. 1H) 

Mass spectrometry data (FD-MS. nVz) : 471 (M+) 
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Example 197 

N-( 3-Ethoxycarbonylphenyl )-N' -{4-[ ( 6 , 7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } urea [ 233 ] 

6 J-Dimethoxy-4-(4-aminophenQxy)quinoline (131 mg) was dissolved in toluene (10 nil) with heat after the addition 
of triethylamine (2 ml), triphosgene (213 mg) was added, and the admixture was refluxed with heat for 2 minutes. Ettiyt 
3-aminobenzoate (0.1 ml) was added to the reaction mixture, arxl the admixture was refluxed with heat for 7 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was tfien washed with t>rine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure dstillation, and the resulting residue was purified t>y column chromatography on silica gel eluting 
with chlorofbmn/acetone (10/1) to obtain 214 mg of the title compound (yield: 100%). 

^H-NMR (CDCI3, 500MH2) : S 1 . 36 (t. J=:7. 3H2. 3H), 4. 02 (s. 3H). 4. 05 (S. 3H). 4. 36 (q, J=7. 3Hz. 2H), 6. 45 (d, 
J=5. 5Hz. 1H). 7. 13 (d, J=9. 2Hz. 2H), 7. 38-7. 45 (m. 4H). 7. 48 (d. J=9. 2H2. 2H). 7. 56 (s. 1H), 7. 75 (d. J=7. 
3Hz, 1H), 7. 80 (d, J=7. 9Hz. 1H). 7. 90 (s. 1H). 8. 48 (d, J=4. 9Hz. 1H) 
Mass spectrontetry data (FD-MS, nVz) : 487 (M^) 

Example 198 

^-(2 , 3-Dichlorophenyl )-N'-{4-[(6, 7-diinet:hoxy-4- 
qu i noly 1 ) oxy ] phenyl > urea [234] 



6,7-DimetfK3xy-4-(4^minophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat 2.3<lichlorophenyl 
isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was 
purified by oolumn chromato^aphy on silica gel eluting with chiorofomVacetone (10/1) to obtain 84 mg of tfie title com- 
pound (yield: 100%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 00 (s, 3H). 4. 05 (s. 3H). 6. 45 (d. J=5. 5Hz. 1H). 7. 11- 7. 17 (m. 4H), 7. 41 (s. 
1 H). 7. 53 (d. J=9. 2Hz. 2H). 7. 57 (s. 1 H). 7. 91 (s. 1 H). 8. 22 (d. J=:8. 5H2, 1 H). 8. 48 (d. J=:5. 5Hz. 1 H). 9. 1 2 (s. 1 H) 
Mass spectrometry data (FD-MS. mfz) : 483 (M+) 

Example 199 

N - ( 2 , 4-Dichlorophenyl )-N'-{4-[(6, 7 -dimethoxy- 4 - 
quinolyl )Qxy] phenyl) urea [2351 



6.7-Dim6thoxy-4-(4nanninophenoxy)quinoline (58 mg) was dissolved in toluene (5 ml) with heat 2.4-dichk>rophenyl 
isocyanate (93 mg) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was puri- 
fied column chromatography on silica gel eluting with chlorolbrnVacetone (10/1) to obtain 69 mg of the title com- 
pound (yield: 73%). 

^H-NMR (CDQa. 500MHz) : 6 4. 04 (s, 3H), 4. 06 (s. 3H). 6. 47 (d, J=4. 9Hz. 1H), 6. 98 (dd, J=2. 4. 8. 5H2. 1 H). 7. 
19 (d, J=8. 5H2. 2H), 7. 25 (s. 1H). 7. 29 (s, 1H). 7. 39 (s, 1H). 7. 43 (s, 1H). 7. 52 (d. J=8. SHz. 2H). 7. 56 (s. 1H), 
8. 40 (d. J=2. 4Hz. 1 H), 8. 50 (d. J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 483 (M^) 
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Example 200 

N- ( 3 , 4-Dichlorophenyl )'N'-(4-[(6, 7 -dl methoxy-4 - 



quinolyl )oxy] phenyl }urea [236] 



67-DimethQxy-4-(4-amirx)phenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat. 3,4-dichlorophenyt 
isocyanate (102 mg) was added, and the admixture was refluxed with heat lor 8 minutes. The separated crystals were 
littered and then washed with toluene to obtain 71 mg of the title compound (yield: 84%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H), 6. 44 (d. J=4. 9H2. 1H). 7. 14- 7. 24 (m. 2H). 7. 34 
(m, 1H). 7. 38 (s. 1H), 7. 50-7. 52 (m, 2H), 7. 59 (d. J=9. 2Hz. 2H), 7. 88 (s, 1H). 8. 46 (d, J=4. 9H2. 1H), 8. 92 (s, 
1H). 9.00(s. 1H) 

Mass spectrometry data (FD-MS. nVz) : 483 (M^) 
Example 201 

N - ( 3 , 5-Dichlorophenyl )"N'-{4-[(6, 7 -dimethoxy -4- 
quinolyl )oxy] phenyl} urea [237] 



6 J-DlmethQxy'4-(4-amincphenoxy)qulnoline (53 mg) was dissolved in toluene (5 ml) with heat 3.5<lichlorophenyl 
-isocyanate (76 nrig) was added. and.the adnr«xture„was.refluxed.with.heat 
filtered and then washed with toluene to otitain 75 mg of the title compound (yield: 87%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 93 (s. 3H). 3. 94 (s. 3H). 6. 44 (d. J=4. 9Hz. 1H). 7. 15 (S, 1H). 7. 20 (d. J=9. 
2Hz, 2H), 7. 38 (s. 1H), 7. 51 (s, 1H). 7. 54 (s. 1H), 7. 54 (s. 1H). 7. 59 (d. J=9. 2Hz. 2H). 8. 46 (d. J=4. 9Hz. 1H), 
9. 00 (tHTS. 1H). 9. 07 (brs. 1H) 
Mass spectronmtry data (FD-MS. m/z) : 483 (M^) 

Example 202 

N-( 4-Chloro-2-nitrophenyl )~N' -(4- [ ( 6 , 7-di!nethoxy-4- 
quinolyl )oxy] phenyl) urea [238] 



6.7-Dimethoxy-4-(4nanninophenoxy)quinoline (123 mg) was dissolved in toluene (12 ml) with heat. 4-chlao-2-nitro- 
phenyl isocyanate (172 mg) was added, and the admixture was refluxed with heat for 14 minutes. The separated crys- 
tals were filtered and then washed with toluene to otstain 174 mg of the title compound (yield: 85%). 

^H-NMR (DMSO-de. 500MHz) : 5 3. 94 (s. 3H). 3. 95 (s, 3H). 6. 46 (d. J=4. 9H2, 1H). 7. 23 (d. J=7. 3Hz. 2H). 7. 39 
(S. 1H). 7. 51 (S. 1H). 7. 62 (d. J=7. 3Hz. 2H), 7. 79 (d, J=9. 2Hz, 1H), 8. 14 (s. 1H). 8. 35 (d. J=9. 2Hz. 1H). 8. 46 
(d, J=5. 5Hz, 1H). 9- 62 (s. 1H). 10. 0 (S. 1H) 
Mass spectrometry data (FD-MS. m/z) : 494 (M+). 496 (M*+2) 
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ExampI 203 

N- ( 2-Amino-4-chlorophenyl ) -N ' -{4- [ ( 6 , 7-dimethoxy-4-' 
quinolyPoxy] phenyl) urea [239] 

N-(4-Chlor(>-2*nrtrophenyl)-N44-[(6J-dimethQxy-4K) (158 mg) was dissolved in chloro- 

formAnethanolNvater (10ml/70miA5ml). sodium thiosutfate (1 .01 g) was added, and the admixture was stin-ed at 60 ^'C 
fa 37 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed wrth 
brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distiltation, and th 
resulting residue was purified by colunvi chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
33 mg of the title compound (yield: 22%). 

^ H-NMR (DMSOdg. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s, 3H). 5. 09 (brs. 2H). 6. 43 (d. J=4. 9Hz. 1 H). 6. 57 (m, 1 H). 
6. 78 (d. J=2. 4Hz. 1H), 7. 17 (d. J=9. 2H2, 2H), 7. 34 (d. J=8. 6Hz, 1H). 7. 38 (s. 1H), 7. 51 (s. 1H). 7. 57 (d, J=8. 
5H2, 2H). 7. 77 (s. 1H). 8. 45 (d, J=4. 9Hz, 1H). 8. 89 (s. 1H) 

ExaiTple204 

N- {4 - [ ( 6 , 7 - dimet hoxy- 4-quinoly 1 )oxy] phenyl }-N ' - ( 2- 
py r idinecarbony 1 ) urea [ 240 ] 



67-Dimethoxy-4-(4-arninophenoxy)quinoline'(751fi^ 
of triethylamine (1.4 ml), triphosgene (201 mg) was added, and the admixture was refluxed with heat for 1 minute. 2- 
Pyridinecaftx3xamide (1 02 mg) was added to the reaction mixture, and the admixture was relluxed with heat for 3 hours. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, arxi the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (1 0/1) to obtain 86 mg of the title compound (yield: 77%). 

^H-NMR (CDCIa. 500MHz) : 6 4. 06 (s. 3H). 4. 06 (s. 3H). 6. 49 (d. J=4. 9Hz. 1H). 7. 20 (d. J=9. 2Hz. 2H), 7. 43 (m. 
1H), 7. 57 (s. 1H), 7. 59 (m, 1H), 7. 71 (d, J=9. 2Hz. 2H). 7. 97 (m, 1H). 8. 28 (d, J=7. 9Hz. 1H). 8. 50 (brs, 1H), 8. 
68 (d, J=4. 9Hz, 1H), 10. 1 (brs, 1H), 10. 7 (brs. 1H) 
Mass spectrometry data (FD-MS. m/z) : 444 (M") 

Exarrple 205 

N- ( 3-Chloro-4 , 6 -dimethoxyphenyl ) -N * - (4 - [ ( 6 , 7-dimethQxy-4- 
quinolyPoxy] phenyl >urea [241] 



6,7-Dimethoxy-4-(4-aminophenQxy)quinoltne (54 mg) was dissolved in toluene (5 ml) with heat, 3-chlora4.6- 
dimethoxyphenyl teocyanate (76 mg) was added, and the admixture was refluxed with heat for 1 8 minutes. The reaction 
solution was purified by column chromato^aphy on silica gel eluting with chlorofonn/acetone (10/1) to obtain 93 mg of 
the title conpound (yield: 100%). 

^H-NMR (CDQa. 500MHz) : 6 3. 76 (s, 3H), 3. 87 (s, 3H). 4. 02 (s, 3H), 4. 05 (s. 3H). 6. 46 (d, J=5. 5Hz, 1 H), 6. 49 
(S. 1H), 7. 13 (d. J=8. 5Hz. 2H), 7. 20 (s. 1H). 7. 42 (s, 1H). 7. 50 (d. J=8. 5Hz, 2H). 7. 57 (s. 1H). 7. 59 (s, 1H). 8. 
12 (s. 1H), 8. 48 (d, J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS, m^) : 509 (M"), 51 1 (M^+2) 
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Example 206 

N-( 4-Chloro-2-methylphenyl ) -N ' -{4- [ ( 6 , 7-d xmethoxy 4- 



quinolyl )oxy] phenyl) urea [242] 



67-DimeFth0Ky-4-(4-aminq>herK>xy)qiiinolm (55 mg) was dissolved In toluene (5 ml) with heat, 4-chloro-2-methyl- 
phenyl isocyanate (90 mg) was added, and the admixture was ref luxed wHh heat for 26 rnnutes. The separated crystals 
were f Otered and then washed with toluene to obtain 69 nng of the title compound iy\M: 60%). 

^H-NMR (DMSOdg, 500MHz) : 6 2. 26 (s, 3H). 3. 94 (s, 3H). 3. 94 (s, 3H). 6. 44 (m. 1H), 7. 18-7. 20 (m, 3H). 7. 
25 (s. 1H). 7. 38 (s. 1H). 7. 51 (s. 1H), 7. 59 (d. J=9. 2H2, 2H). 7. 87 (m, 1H). 7. 99 (s. 1H), 8. 45(m. 1H), 9. 15 (S, 
1H) 

Mass spectrometry data (FD-MS, m/z) : 436 (M+). 465 (M++2) 
Example 207 

N-( 2-Chloro-3-methylphenyl ) -N ' -{4- [ ( 6 , 7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl } urea [ 243 ] 



6,7-Dimethoxy^-(4-aminophenoxy)qulnollne (52 mg) was dissolved in toluene (5 ml) with heat. 2-chloro-3-methyl- 
phenyl isocyanate (0.2 mO was added, and the admbcture was refluxed wi^^ 

was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 30 mg of the title 
compound (yield: 37%). 

^H-NMR (CDCI3, 500MH2) : 6 2. 28 (s, 3H). 4. 00 (s, 3H), 4. 03 (s, 3H). 6. 41 (d, J=4. 9H2. 1H), 7. 09-7. 15 (m, 
4H), 7. 37 (s, 1 H), 7. 39 (s, 1 H), 7. 42 (d, J=8. 5Hz. 2H), 7. 55 (s, 1 H), 7. 61 (s, 1 H), 7. 72 (s, 1 H), 8. 44 (d, J=5. 5Hz, 
1H). 

Mass spectrometry data (FD-MS. mte) : 463 (M+), 465 (M+42) 
Example 208 

N- ( 3-Amino-4-chlorophenyl )-N' -(4 - [ ( 6^ 7 -dimethoxy-4- 
quinolyl ) oxy] phenyl} urea [244] 



N-(4<;hloro^-nitrophenyl)-N44H(6.7KfimethQxy-4<|uinolyl)Qxy]phenyl)urea (100 mg) was dissolved in chloro- 
fornVmethanol^vater (5ml/15ml/3ml), sodium thiosuttete (358 mg) was added, and the adnrixture was stirred at 60 ''C 
lor 20 minutes. The reaction mixture was extracted 2 times with chlorofbmi, and the organic layer was then washed with 
brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure cfistillation, and the 
resulting residue was purified column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
39 mg of the title compound (yield: 41%). 

^H-NMR (DMSOde, 500MHz) : 6 3. 94 (s, 3H). 3. 95 (s, 3H), 5. 30 (brs, 1H), 6. 45 (d. J=5. 5Hz, 1H), 6. 64 (m. 1H). 

7. 02 (m. 1H), 7. 06 (d, J=8. 6Hz. 1H), 7. 20 (d, J=9. 2H2, 2H). 7. 39 (S. 1H), 7. 52 (s, 1H). 7. 57 (d. J=8. 6H2, 2H). 

8. 47 (d. J=4. 9Hz, 1H). 8. 56 (s. 1H), 8. 73 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 465 (M*+1) 
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Example 209 

N-(3-Methoxypropyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [245] 



6 J-0imethQxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (54 nrtg) was added, and the admixture was refluxed with heat for 2 ntinutes. 3-Meth- 
10 Qxypropylamine (0.05 ml) was added to the reaction mixture, and the ^mixture was r^luxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen caftx>nate, the reaction mixture ms extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was renrxsved 
t}y reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 51 mg of the title compound (yield: 72%). 

75 

^H-NMR (CDQa, 500MHz) : 6 1. 82 (m, 2H), 3. 31 (s, 3H), 3. 39 (m, 2H), 3. 50 (t. J=4. 5H2, 2H), 4. 03 (s, 3H), 4. 
04 (s, 3H), 5. 65 (brs, 1H), 6. 44 (d, J=4. 9Hz. 1H), 7. 10 (d, J=8. 7Hz, 2H), 7. 41-7. 55 (m. 4H), 7. 55 (s, 1H), 8. 46 
(d. J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, m^) : 41 1 (M^) 

20 

Example 210 

N-(2-Me1:hoxyethyl)-N'-{4-[(6,7-dxmethoxy4- 
25 quinolyl ) oxy ] phenyl ) urea [ 246 ] 



6J-DimetfK>xy-4-(4-aminophenoxy)quirK>line (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
30 of triethylamine (1 ml), triphosgene (54 mg) was ^Ided, and the admixture was refluxed with heat for 3 minutes. 3-Meth- 
oxyetfrylamine (0.05 mQ was added to the reaction mixture, and the admixture was refluxed wHh heat for 8 minutes. 
After the ^idition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with etfiyl acetate, 
arKi the organic layer was then washed with brine and dried with anhydroi^ sodium sulfate. The solvent was removed 
by reducedixessure distillation, and the resutting residue was purified by column chromatography on silica gel eluting 
35 with chloroform/acetone (10/1) to obtain 63 mg of the title compound (yield: 91%). 

^H-NMR (CDCI3, 500MHz) : 6 3. 36 (s, 3H). 3. 36«3. 53 (m, 4H), 4. 03 (s, 3H), 4. 03 (s, 3H). 5. 81 (bis, 1H), 6. 43 
(d, J=5. 5Hz, 1H). 7. 87 (d, J=8. 5Hz, 2H), 7. 40 (s, 1H), 7. 45 (d. J=9. 2Hz. 2H). 7. 55 (s, 1H), 7. 92 (s. 1H), 8. 45 
(d,J=4. 9HZ.1H) 
40 Mass spectrometry data (FAB-MS. m/z) : 398 (M*+1 ) 

Example 211 

N - {4 - [ ( 6 , 7- Dime thoxy-4 -quinolyl )oxy] phenyl } -N ' -( 2- 
pyridylmethyl ) urea [247] 



50 6,7-Dlmethoxy-4-(4nanrvnophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (54 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Pyri- 
dylmett^amine (0.05 M) was added to the reaction mixture, and the admixture was relluxed with heat for 12 minutes. 
After the ^ition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrois sodium sulfate. The solvent was removed 

55 by reducedixessure distillation, and the resutting residue was purified by column chromatograpfiy on silica gel eluting 
witti chloroform/acetone (10/1) to obtain 76 mg of the titie compound (yield: 100%). 

^ H-NMR (CDCI3. 500MHz) : 6 4. 00 (s. 3H), 4. 01 (s. 3H). 4. 58 (d. J=5- 5Hz, 2H), 6. 39 (d. J=5. 5Hz, 1 H). 6. 66 (m. 
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1 H). 7. 05 (d. J=9. 2Hz. 2H). 7. 18 (m. 1 H), 7. 34 (d. J=7. SHz. 1 H). 7. 39 (s, 1 H). 7. 45 (d. J=9. 2Hz. 2H). 7. 54 (s. 
1 H). 7. 66 (m. 1H). 8. 40 (brs, 1 H). 8. 43 (d. J=5. SHz, 1 H). 8. 47 (d, J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. m^) : 430 (M^ 

5 Example 212 

N- C ( 4-tert"Butylphenyl )methyl] -N ' -(4- [ ( 6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [248] 

10 

6.7-DimethQxy-4-(4-aminQphenoxy)quinoline (50 mg) was dissolved in toluene (5 nH) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 2 minutes. (4-tert- 
IS ButytphenyQmethylamine (0.05 ml) was added to the reaction mixture, and the admixture was r^luxed with heat for 12 
minutes. After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with 
etfiyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
was renrx>ved by reduced-pressure distillation, and the resulting residue was purified by column chromatography on sil- 
ica gel eluting with chloroform/acetone (10/1) to obtain 23 mg of the titie compound (yield: 28%). 

20 

^H-NMR (CDag. 500MH2) : 8 3. 99 (s. 3H). 4. 01 (s. 3H), 4. 38 (d, J=5. 5Hz. 1H). 5. 81 (brs, 1H). 6. 38 (d. J=4. 
9Hz, 1H), 7. 02 (d. J=9. 2Hz, 2H). 7. 20*7. 40 (m, 7H). 7. 52 (s, 1H), 7. 64 (s, 1H). 8. 40 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 485 (M^) 

25 Example 213 

N - { 4^[T67 7 "Diinethoxy-4-quin )oxV] phenyl } - N ' - ( 3 - 

pyridylmethyl ) urea [249] 

30 



6.7-Dimethoxy-4-(4^aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (56 mg) was added, and the admixture was refluxed wfth heat for 2 minutes. 3-Pyri- 
35 dylmethylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 2 minutes. 
After the additton of aqueous sodium hydrogen cart)onate, the reaction mixture was extracted 2 times wHh ethyl acetate, 
and the organic layer was then washed wfth brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resufting residue was purified by column chromatography on silica gel eluting 
with chtoroform^acetone (10/1) to obtain 71 mg of the titie compourxj (yield: 93%). 

40 

^H-NMR (DMSOde. 500I^Hz) : 8 3. 93 (s, 3H), 3. 94 (s. 3H). 4. 34 (d. J=5. 5Hz, 2H), 6. 40 (d. J=4. 9Hz. 1H), 6. 72 
{t, J=6. 1Hz, 1H), 7. 12 (d, J=9. 2Hz. 2H). 7. 35 (m. 1H), 7. 37 (s. 1H), 7. 50 (s, 1H), 7. 53 (d. J=9. 2Hz, 2H). 7. 72 
(d, J=:7. 9Hz. 1H), 8. 43-8. 46 (m. 2H). 8. 53 (s. 1H). 8. 73 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M*^) 

45 

Example 214 

N- {4- [ ( 6 , 7-Dimethoxy"4"quinolyl ) oxy] phenyl } ' - ( 4- 
50 pyridylmethyl) urea [250] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
55 of triethylamine (1 ml), triphosgene (53 mg) was added, and the admixture was refluxed with heat for 2 minutes. 4-Pyri- 
dylmethylamine (0.05 ml) was added to the reaction mixture, and the admixtur was refluxed with heat f6rl2 minutes. 
/Vfter the addition of aqueous sodium hydrog n cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with txine and dried with anhydrous sodium sulfate. Th solvent was removed 
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by reduced-pressure distillation, and the resulting residue was purified by column chronnatography on silica gel eluting 
with chlorofbmVacetone (10/1) to obtain 40 mg of the title compound (yield: 54%). 

^H-NMR (CDCI3. 5OOMH2) : 6 4. 01 (s. 3H). 4. 03 (s, 3H). 4. 43 (d. J=5. SHz. 2H), 5. 97 (m, 1H), 6. 40 (d, J=5. SHz, 
5 1H), 7. 08 (d, J=9. 2H2, 2H). 7. 20 (d. J=5. SHz. 2H), 7. 38 (s, 1H), 7. 42 (d. J=8. 6H2, 2H). 7. 54 (s. 1H). 7. 81 (s. 

1 H), 8. 42 (d. J=5. 5H2. 1 H). 8. 49 (d. J=6. 1 Hz. 2H) 
K4ass spectrometry data (FD-MS. wfz) : 430 (M*) 

Example 215 

10 

N-{4-- [ ( 6, 7'-Dimethoxy-4-quinolyl )oxy]phenyl}-M' - [ ( 4- 
dimethylaminophenyl )methyl3 urea [251] 

IS 

67-Dimethoxy-4-(4-anrvnophenoxy)c^inoline (51 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 mQ. triphosgene (55 mg) was added, and the admixture was refluxed with heat for 2 minutes. (4- 
DimethylaminophenyOmethylamine (104 mg) was added to the reaction mixture, and the admixture was refluxed with 
20 heat tor 12 minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 
times with etfiyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. 
The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with chlorofbrnVacetone (10/1) to obtain 12 mg of the title conrpound (yield: 15%). 

25 ^H-NMR (DMSO-de, 500MHz) : 6 2. 87 (s. 6H). 3. 93 (s. 3H). 3. 94 (s. 3H). 4. 18 (d. J=5. SHz. 2H). 6. 40-6. 43 (m, 
2H), 6. 70 (d, J=9. 2Hz. 2H), 7. 13 (d. J=8. 6Hz, 2H), 7. 14 (d, J=8. 6Hz. 2H), 7. 37 (s, 1H). 7. 51 (s. 1H). 7. 52 (d, 

^—J=9r2Hz.2H)r8.-44(d.-J=479Hz.-1H)r8.S7(sr1H) ~- 

Mass spectrometry data (FD-MS. nrVz) : 472 (M*) 

30 Example 216 

N-{4-[ ( 6, 7-Diinethoxy-4-quinolyl )oxy] phenyl }-N '-( 3 , 5- 
dinitrophenyl ) urea [252] 

35 



6,7-Dimethoxy-4-(4-aminophenQxy)quinoline (54 mg) was dissolved in toluene (5 ml) with heat. 3.&<iinitrophenyl 
isocyanate (81 mg) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was puri- 
40 tied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 53 mg of the title com- 
pound (yield: 57%). 

^H-NMR (DMSOde. 500MHz) : S 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 46 (d. J=4. 9Hz, 1H). 7. 24 (d. J=9. 2Hz. 2H). 7. 39 
(S. IH). 7. 51 (S. 1H). 7. 64 (d, J=8. SHz. 2H). 8. 42 (s. 1H). 8. 47 (d, J=4 9Hz. 1H). 8. 77 (s, 1H). 8. 77 (s. 1H). 9. 
45 21 (s, 1H).9.73(s, IH) 

Mass spectitHnetry data (FD-MS, m/z) : 506 (MV1) 

Exarrple 217 

^ N-(Cyclohexyl)-N'-(4-[(6,7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl } urea [253] 



55 

6.7-Dim6thoxy-4-(4-aminophenoxy)quinoline (200 mg) was dissolved in toluene (5 ml) with heat, cydohexyl isocy- 
anat (340 mg) was added, and the adrruxtur was stirred with heat at 80-90 ""C for 30 minutes. After the addition of 
water, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brin 
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and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting 
residue was purified by column chron^tography on silica gel eluting with chlorofomVaoetone (10/1) to obtain 210 mg of 
the title compound (yield: 74%). 

5 ^H-NMR (COaa. 500MH2) : 6 1. 11-1. 22 (m. 2H). 1. 34^1. 46 (m, 2H). 1. 56-1. 66 (m. 2H). 1. 68-1. 78 (m, 2H). 

1. 96-2. 05 (m. 2H). 3. 64-3. 73 (m. 1H). 4. 05 (s. 6H), 4. 58 (d. J=7. 9Hz. 1H), 6. 36 (s. 1H). 6. 46 (d. J=4. 9Hz. 
1H). 7. 13 (d, J=8. 6Hz, 2H). 7. 42 (d, J=8. 6H2, 2H). 7. 42 (s. 1H). 7. 56 (s. 1H). 8. 48 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 421 (M*^ 

10 Example 218 

N - ( 3 ^ 4-Dif luorophenyl )-N'-{4-[(6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl) urea [254] 

75 



6.7-Dimethoxy'4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the ^ition 
of triethylarnine (1 ml), trlphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3.4- 
20 Diftuoroaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen caitx>nate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 63 mg of the title compound (yield: 83%). 

25 

^H-NMR (CDCI3. 5OOVIH2) : 6 4. 03 (s. 3H). 4. 06 (s. 3H), 6. 45 (d. J=5. 5H2. 1 H). 6. 96- 7. 02 (m. 1H), 7. 02-7. 

_10_(m,JH),JJl(d.J^5Hz,2H)._^^ 

(s. 1H), 8. 44 (d, J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. nV^) : 451 (fM) 

30 

Example 219 

N-( 2, 4, 5 -Tr if luorophenyl )-N' -{4-[ ( 6, 7-dimethoxy-4- 
35 quinolyl )Qxy] phenyl )urea [255] 



6,7-Dimetfioxy^-(4-aminaphenoxy)qulrv}line (50 mg) was dissolved in toluene (5 ml) with heat, after the askMon 
40 of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.4.5- 
Trifluoroaniline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen cart)onate. the reaction mixture was extracted 2 times wHh ethyl acetate, 
arxJ the organic layer was then washed with t>rine and dried with anfiydrous sodium sulfate. The solvent was r&voyeA 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
45 with chlorofomVacetone (10/1) to obtain 58 nrtg of the title compound (yield: 73%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H). 6. 45 (d. J=5. SHz. 1H). 7. 24 (d. J=8. 6Hz. 2H). 7. 40 
(S. 1H). 7. 52 (s. 1H). 7. 59 (d. J=8. 6Hz. 2H), 7. 62-7. 70 (m, 1H). 8. 17^8. 25 (m, 1H). 8. 48 (d. J=4. 9Hz, 1H). 8. 
76(S, 1H). 9.23(s, 1H) 
so Mass spectrometry data (FD-MS. mhi) : 469 (M^ 



55 
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Example 220 

N-(2, 4, 6-Trifluorophenyl)-N'-(4-[( 6, 7-dimethoxy4- 



quinolyl )oxy ] phenyl } urea [ 256 ] 



6,7-DimethQxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
TO of trietfiylanrilne (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 onrutes. 2,4,6- 

Trif luoFoaniline (75 mg) was added to the reaction mixture, and the admixture was ref tuxed with heat for 20 minutes. 

After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with ethyl acetate. 

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 

by reduced-pressure distillation, and the resufting residue was purif ied by column chromat o graphy on silica gel eluting 
IS with chloroform/acetone (10/1) to obtain 37 mg of the title compound (yield: 47%). 

^H-NMR (DMSO-de, 500MH2) : 6 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 43 (d. J:=5. 5Hz. 1H). 7. 20 (d, J=8. 6H2. 2H), 7. 29 
(t. J=8. 6Hz, 2H). 7. 39 (s. 1H). 7. 52 (s, 1H), 7. 58 (d, J=8. 6Hz. 2H). 8. 07 (s. 1H). 8. 46 (d. J=5. 5Hz, 1H), 9. 14 
(6.1H) 

20 Mass spectrometry data (FO-MS, m/z) : 469 (M^) 
Example 221 

( 2 , 3 , 4-Trif luorophenyl ) -N' -{4 - [ ( 6 , 7-diinethoxy -4- 

25 ________ — — — 1^^— — -■— .^^^ _____ 

quinolyl )Qxy ] phenyl } urea [ 257] 



30 6.7-Dimethoxy-4-(4-aminophenoxy)cMnoline (50 mg) was dissolved in toluene (5 ml) with heat, after tfie addition 
of triethylamine (1 ml), trphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,3,4- 
Trifluoroaniline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen caibonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the orgaroc layer was then washed with t>rine and dried with anhydrous sodium sulfate. The solvent was removed 

35 by reducedixessure distillation, and the resulting residue was purified by colunvi chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 18 mg of the title compound (yield: 23%). 

^H-NMR (DMSO-de. 500MHz) : 5 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 44 (d. J=4. 9Hz. 1H). 7. 23 (d, J=8. 6Hz. 2H), 7. 
25-7. 33 (m, 1 H). 7. 39 (s. 1 H). 7. 52 (s, 1 H). 7. 59 (d. J=8. 6Hz, 2H). 7. 85-7. 92 (m. 1 H). 8. 47 (d. J=5. 5Hz. 1 H). 
40 8. 73(s, 1H).9.21 (s. 1H) 

Mass spectrometry data (FD-MS, mfz) : 469 (M^) 

Example 222 

^ N-( 2, 5-Dimethoxyphenyl )-N ' -{4-[ ( 6, 7-diinethoxy-4- 

qu i noly 1 ) oxy ] phenyl } urea [258] 



so 

6,7-Dimethoxy-4-(4^minophenoxy)quinoline (56 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (66 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,5- 
Dimethoxyaniline (1 02 mg) was added to the reaction nnixture, and the admixture was refluxed with heat for 10 minutes. 
After the addition of aqueous sodium hydrogen caitx>nate, the reaction mixture was extracted 2 times with ethyl acetate. 
55 and the organic layer was then washed with brine and (fried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distiltetion, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform^acetone (10/1) to obtain 81 nrig of the title compound (yield: 90%). 
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^H-NMR (CDOa, SOOMHz) : 6 3. 68 (s. 3H), 3. 78 (s. 3H), 4. 02 (s, 3H). 4. 05 (s. 3H), 6. 48 (d, J=5. 5Hz. 1 H), 6. 53 
(dd. J=3. 1, a 5Hz. 1H). 6. 76 (d. J=9. 2Hz. 1H). 7. 13 (d, J=9. 2Hz, 2H), 7. 43 (s, 1H), 7. 52 (d. J=9. 2Hz, 2H), 7. 
55 (S, 1H). 7. 57 (s. 1H), 7. 78 (s, 1H). 7. 91 (d. J=3. 1Hz. 1H). 8. 49 (d. J=4, 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 475 (M^) 

5 

Example 223 

N - ( 3 , 5 -Dimethoxy phenyl )"N'-(4-[(6, 7-dimethoxy"4- 
10 quinolyl )oxy] phenyl) urea [259] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, after the addition 
15 of triethylamlne (1 mQ. triphosgene (101 mg) was added, and the admixture was refluxed with heat for 4 minutes. 3.5- 
Dimethoxyaniline (62 mg) was added to the reaction mixture, and the acbnixture was refluxed with heat for 1 3 minutes. 
After the addition of aqueous sodium hydrogen cartxKtate. the reaction mixture was extracted 2 times with elhyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium suKate. The solvent was removed 
by reducedixessure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
20 with chloroform^acetone (1 0/1 ) to obtain 85 mg of the titie compound (yield: 1 00%). 

^H-NMR (CDQa. SOOMHz) : 8 3. 73 (s. 6H). 4. 00 (s, 3H). 4. 03 (s, 3H), 6. 18 (s, 1H), 6. 42 (d, J=5. 5Hz, 1H), 6. 60 
(s, 1 H), 6. 60 (s, 1 H). 7. 09 (d. J=8. 6Hz. 2H). 7. 40 (s. 1 H), 7. 45 (d. J=8. 6Hz. 2H). 7. 56 (s. 1 H). 7. 68 (s, 1 H). 7. 
85 (s. 1H), 8. 45 (d, J=5. 5Hz. 1 H) 
25 Mass spectrometry data (FD-MS, m/z) : 475 (M*) 

Exa mpl e 224 

N-( 2, 3-Dif luorophenyl )-N'-{4-[(6, 7 - dimethoxy - 4- 

30 ""^ — 

quinolyl )oxy] phenyl} urea [260] 



35 6.7-Dimethoxy-4-(4-aminophenoxy)quinollne (50 mg) was dissolved in toluene (5 ml) witti heat, after the addition 
of triethylamlne (1 ml), triphosgene (55 mg) was ^ed. and the admixture was refluxed witt) heat for 3 ntinutes. 2.3- 
Diftuoroaniline (51 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. After 
the addition of aqueous sodium hydrogen caitxMiate. the reaction mixture was extracted 2 times with ethyl acetate, and 
tfie organic layer was then washed with txine and dried with anhydrous sodium sulfate. The solvent was removed by 

40 reduced-pressure donation, and the resulting residue was purified by column chromatography on silica gel eluting witii 
chloroform/acetone (10/1) to obtain 60 mg of the title compound (yield: 79%). 

^H-NMR (DMSOde. SOOMHz) : 6 3. 94 (s. 3H), 3. 95 (s, 3H), 6. 45 (d. J=4. 9Hz, 1H). 7. 02^ 7. 08 (m. 1H). 7. 11-7. 
19 (m. 1H). 7. 23 (d, J=9. 2Hz. 2H). 7. 39 (s. 1H), 7. 52 (s. 1H). 7. 59 (d. J=9. 2Hz. 2H), 7. 94-7. 99 (m. 1H), 8. 47 
45 (d. J=4. 9Hz. 1 H). 8. 78 (s, 1 H), 9. 25 (s. 1 H) 

Mass spectrometry data (FD-MS. m/z) : 451 (M^) 

Example 225 

50 N-( 3, 5 - Pi f luorophenyl )-N'*(4-[(6, 7 -dimethoxy- 4 - 

quinolyl )oxy] phenyl} urea [261] 

55 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of trietfiylamine (1 ml), trfpfiosgene (55 mg) was added, and th admixture was refluxed witti heat for 3 minutes. 3,5- 
Diftuoroaniline (66 mg) was added to tiie reaction mixture, and the admixture was refluxed with tieat for 20 minutes. 
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After th addhion of aqueous sodium hydrogen carbormte, the reaction mi^ , 
and th organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
k)y reduced-pressure distillation, and the resulting residue was purified by colunm chromatography on silica gel eluting 
with chloroform/acetone (1 0/1 ) to obtain 49 mg of the title compound (yield: 64%). 

^ H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 45 (d. J=4. 9Hz, 1 H). 6. 75-- 6. 83 (m. 1 H), 7. 1 6-7. 
26 (m, 4H). 7. 39 (s, 1H). 7. 52 (s, 1H), 7. 59 (d, J=8. 6Hz, 2H). 8. 47 (d. J=4. 9Hz. 1H). 8. 99 (s. 1H), 9. 12 (s, 1H) 
Mass spectrometry data (FD-MS, mfz) : 451 (M^) 

Example 226 

( 2, 3, 6-Trlf luoropher^yD-N' -{4- [ ( 6 , 7-dimethoxy-4- 
quxnolyl )oxy3 phenyl } urea [ 262 ] 



67-Dimethoxy-4-(4-fiminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), trqshosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.3.6- 
trifluoroaniline (53 ml) was ^ed to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. After 
the addition of aqueous sodium hydrogen cartx)nate. the reaction mixture was extracted 2 times with ethyl acetate, and 
the organic layer was then washed with brine and dried with anhydrous sodium sulfate. TTie solvent was renxived by 
reckjced-pressure distillation, and the resulting residue was purified by column chronrmto^raphy on silica gel eluting with 
chloroform/acetone (10/1) to obtain 30 mg of the title compound (yield: 38%). 

^ H-NMR (DMSOdfi. 500MHz) : 5 3. 93 (s. 3H). 3. 94 (s. 3H), 6. 44 (d. J=5. SHz, 1H). 7. 15- 7. 25 (m, 3H). 7. 33-7. 

44{ni2H).7.52(s.-1H).-7.59(d, J=8.6Hzr2H).8r41 (s,-1H)r8r46(d.^^^^^^^ 

Mass spectrometry data (FD-MS. m/z) : 469 (M") 

Example 227 

N-( 2, 6-Dif luorophenyl )-N'-{4-[(6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl } urea [ 263 ] 



6,7-Dimethoxy-4-(4-aminophenQxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, 2.6-difluorophenyl 
isocyanate (1 04 mg) was added, and the adnrtixture was refluxed with heat for 30 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 57 mg of the title corrpound (yield: 74%). 

^ H-NMR (DMSOde, 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 44 (d. J=4. 9Hz, 1 H), 7. 1 3-- 7. 25 (m, 4H). 7. 28-7. 
38 (m. 1H). 7. 39 (s. IH). 7. 52 (s, 1H). 7. 59 (d. J=9. 2Hz, 2H). 8. 15 (s, 1H). 8. 46 (d. J=5. SHz. 1H). 9. 09 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 451 (M+) 

Exarrple 228 

N-( 2, 5-Bis( trif luoromethyDphenyl] -N ' -{4- [ ( 6, 7-dimethoxy-4- 
quinolyl )oxy]phenyl)urea [264] 

6.7-Dimethoxy-4-(4nan^nophenQxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after tfie add'rtion 
of triethylamine (1 nil), tripfiosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,5- 
Bis(trifluorom6tfiyl)aniline (79 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 20 
mirtjtes. After th addition of aqueous sodium frydrogen cartx)nate, the reaction rruxture was extracted 2 times wHh 
ethyl acetate. arKi the organic layer was then washed with brine and dried with anhydrous sodium suttat . TTie solvent 
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was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on sil- 
ica gel eluting with chloroform/aceton (10/1) to obtain 30 mg of the titte compound (yield: 32%). 



^H-NMR (DMSOdg, 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 45 (d. J=4. 9Hz, 1H), 7. 24 (d. J=9. 2Hz. 2H), 7. 40 
(S, 1H), 7. 52 (s, 1H). 7. 60^7. 66 (m. 3H). 7. 95 (d, J=7. 9Hz. 1H). 8. 38 (s. 1H), 8. 46-8. 52 (m, 2H), 9. 70 (s, 1H) 
Mass spectrometry data (FD-MS, txMz) : 551 (M^) 



Example 229 



N-( 2, 4-Dimethoxyphenyl)-N ' -(4- [ ( 6 , 7 -dimethoxy- 4 - 
quinolyl )Qxy] phenyl) urea [265] 



6.7-DimethQxy-4-(4-amincphenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), trphosgene (72 mg) was added, and the admixture was r^luxed with heat for 3 minutes. 2.4- 
Dimethoxyaniline (60 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 1 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by colunvi chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 44 mg of the titie compound (yield: 53%). 

^H-NMR {CDCI3. 500MHz) : 5 3. 74 (s. 3H). 3. 80 (s. 3H). 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 44-6. 51 (m. 3H), 7. 06 (s, 
1 H). 7. 12 (d, J=9. 2Hz. 2H). 7. 43 (s. 1 H), 7. 49^-7. 51 (m. 3H). 7. 57 (s. 1 H). 7. 86 (d. J=8. 6Hz. 1 H). 8. 48 (d. J=5. 
5Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 475 (Mt) 



Example 230 



N-( 2-Chlorophenyl ) - N ' -(4- [ ( 6 , 7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } urea [266] 



6.7-Dimetiioxy-4-(4namirx]phenoxy)qutnoline (52 mg) was dissolved in toluene (5 ml) with heat 2-chlorophenyl iso- 
cyanate (0.05 ml) was added, and the adrraxture was refluxed with heat for 30 minutes. The reaction solution was puri- 
fied by column chromatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 64 mg of the title 
compound (yield: 81%). 

^H-NMR (CDCI3, 500MHz) : 6 4. 01 (s. 3H). 4. 05 (s. 3H). 6. 46 (d. J=4. 9Hz, 1 H). 6. 98 (dd. J=7. 3, 7. 9Hz, 1 H). 7. 
14 (d. J=8. 6Hz, 2H). 7. 26 (dd. J=7. 3. 7. 9Hz. 1H). 7. 31 (d. J=7. 9Hz. 1H). 7. 43 (s. 1H), 7. 52 (d. J=9. 21-lz, 2H). 
7. 57 (s. 1 H). 7. 57 (s. 1 H). 8. 24 (d. J=7. 9Hz. 1 H). 8. 37 (s. 1 H), 8. 50 (d, J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 449 (M^). 451 (M^+2) 

Example 231 

N-(3-Chlorophenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl ) oxy] phenyl} urea (267] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 mO with heat, 2-chlorophenyl Iso- 
cyanate (0.05 ml) was added, and the admixture was refluxed with fieat tor 30 minutes. The reaction solution was puri- 
fied by column chr matography on silica g I eluting with chloroform/acetone (10/1) to obtain 72 mg of the titi 
compound (yield: 93%). 



100 



EP0860433A1 

^H-NMR (COaa, 500MHz) : 8 3. 98 (s, 3H). 4, 03 (s. 3H), 6. 41 (d, J=4. OHz, 1H). 6. 99 (d. J=7. 9Hz. 1H). 7. 09 (d. 
J=8. 5Hz. 2H). 7. 16 (dd. J=7. 9H2. 7. 9Hz. 1H). 7. 23 (d. J=8. 6H2. 1H), 7. 38 (s. 1H). 7. 42*7. 44 (m, 3H), 7. 56 
(S. 1H), 8. 13 (s, 1H), 8. 14 (S. 1H). 8. 44 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, nVz) : 449 (M^). 451 (M^-^2) 

Example 232 

( 2, 3 -Dime thoxy phenyl )-N'-{4-[(6, 7 "diInethoxy-4- 
quinoly 1 ) oxy ] phenyl ) urea [268] 



6 J-DimethQxy-4-(4-anriinophenoxy)quinoline (52 mg) was dissolved in toluene (5 mO with heat, after the addition 
off triethylamine (1 mQ. trQ>hosgene (74 mg) was added, and the admixture was refhjxed with heat for 3 minutes. 2.3- 
Oimethoxyaniline (0.05 mQ was added to the reaction mixture, and the admixture was ref luxed with heat for 1 1 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with t>rine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified tyy column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 83 mg of the title compound (yield: 100%). 

^H-NMR (CDQa. 500MHz) : 6 3. 72 (s. 3H). 3. 84 (s. 3H), 4. 02 (s. 3H). 4. 05 (s. 3H). 6. 46 (d. J=:5. 5Hz, 1H). 6. 62 
(d. J=7. 9Hz, 1H). 7. 05 (dd, J=8. 5. 8. 5Hz. 1H). 7. 13 (d. J=9. 2Hz. 2H). 7. 43 (s. 1H). 7. 54 (d. J=8. 6Hz, 2H). 7. 
58 (s. 1H). 7. 85 (d. J=8. 6Hz, 1H). 7. 88 (s. 1H). 8. 27 (s, 1H), 8. 50 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, nVz) : 475 (M^) 

Exam ple 23 3 — 

N-(4-Hydroxyphenyl)-N' -(4- [(6, 7-dimethoxy-4- 
quinolyl ) oxy] phenyl ) urea [ 269 ] 



N-(4-BenzyloxyphenyQ-N'44-[(6.7-Dinnethoxy-4^uinolyl)oxy]phenyl}urea (228 mg) was dissolved in N,N<limethyl- 
formanude/^tryl acetate (15 ml/20 ml), after the addition of triethylanune (4 ml). 20% palladium hydroxide (1.18 g) was 
added, and the admixture was stirred at room temperature under hydrogen for 15 hours. Ihe reaction mixture was fi- 
tered using Celite. after which the filtrate was concentrated, and the resulting residue was purified t>y column chroma- 
tography on silica gel eluting with chloroform/acetone (10/1) to otstain 188 mg of ttie title compound (yield: 100%). 

^H-NMR (DMSO^Jg, 500MHz) : 6 3. 98 (s. 3H), 3. 99 (s, 3H), 6. 60 (d, J=5. 5Hz. 1H). 6. 68 (d. J=8. 6Hz. 2H). 7. 21 
(d. J=8. 5Hz. 2H). 7. 22 (d. J=8. 5Hz. 2H), 7. 47 (s, 1H). 7. 60 (d. J=9. 2Hz. 2H). 7. 61 (s, 1H). 8. 58 (s, 1H). 8. 59 
(S. 1H), 8. 98 (s. 1H), 9. 03 (s, 1H) 
Mass spectrometry data (FD-MS. nVz) : 431 (M^+1) 

Example 234 

N-(4-Acetoxyphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl)oxy]phenyl}urea [270] 



N-(4-Hydraxyphenyl)-N*-{4-[(6.7-dimethQxy-4-quinolyl)oxylphenyl)urea (47 mg) was dissolved in nnethylene chlo- 
ride (6 ml), after the addition of triethylamine (2 ml), acetic anhydride (0.5 rrri) was added, and the admixture was stirred 
at room temperature for 1 5 hours. After the addition off aqueous sodium hydrogen cart)onate. the reaction mixture was 
extracted 2 times with ethyl acetate. arxJ the organic lay^ was then washed with txine arvJ dried with anhydrous sodium 
sulfate. The solvent was removed by reduced-pressure dstillation. and the resulting residue was puriffied by column 
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chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 35 mg of the title compound (yield: 68%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 31 (s. 3H). 4. 01 (s. 3H), 4. 04 (s. 3H), 6. 43 (d, J=5. 5H2, 1H), 7. 01 (d, J=8. 6Hz. 
2H). 7. 11 (d, J=:9. 2Hz. 2H). 7. 26 (brs, 1H). 7. 32 (d, J^. 2Hz. 2H), 7. 40 (s, 1H). 7. 45 (d, J=9. 2Hz. 1H), 7. 56 (s, 
5 1H), 7. 56 (l)rB. 1H). 8. 46 (d, J=4. 9Hz, 1H) 

r^ss spectrometry data (FD-MS, m/z) : 473 (^/r) 

Example 235 

N-(3,4, 5"Trimethoxyphenyl)-N' "(4-[ ( 6, 7"dimethoxy-4- 
quinolyl )oxy]phenyl)urea [271] 



IS 

6.7-Oimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 rri) with heat, after the addition 
of triethylamine (1 mQ, triphosgene (66 mg) was added, and the admixture was refluxed with heat for 2 minutes. 3,4,5- 
Trimethoxyaniline (76 mg) was added to the reaction mixture, and the admixture was reftuxed with heat for 19 minutes. 
After the addition of aqueous sodium hydrogen cartxHiate, the reaction mixture was extracted 2 times with ethyl acetate. 
20 and the organic layer was then washed with brine arxi dried with anhydrous sodium suKate. The solvent was renwved 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 76 mg of the title compound (yield: 87%). 

^H-NMR (CDOa. 500MHz) : 63. 81 (s, 6H). 3. 83 (5, 3H), 4. 02 (s. 3H). 4. 05 (s. 3H). 6. 44 (d, J=4. 9H2. 1H). 6. 69 
25 (S. 2H). 7. 12 (d. J«9. 2Hz. 2H). 7. 41 (s. 1H). 7. 41 (brs. 1H). 7. 48 (d, J=8. 6Hz. 2H), 7. 57 (s. 1H). 7. 58 (s, 1H). 
8. 47 (d. J=4. 9Hz. 1H) 

Mass s pectrometry data (FD-MS. mte) : 505 (M:^) 

Example 236 

30 

N- ( 2 , 4-Dif luorophenyl )-N'-{4*[(6, 7-dimet:hoxy- 4- 
quinolyl)oxy] phenyl) urea [272] 

35 

6.7-Dimethoxy-4-(4-amirK3phenoxy)quinoline (100 mg) was dissolved in toluene (10 mQ with heat. 2,4-difluorophe- 
nyl isocyanate (120 ml) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals 
were fOtered and then washed with toluene to dtitain 128 mg of the title compound (yield: 84%). 

40 

^H-NMR (DMSOKfe. 500MHz) : 6 3. 94 (s, 3H). 3. 95 (s. 3H). 6. 46 (d. J=4. 9Hz. 1H). 7. 03- 7. 10 (m, 1H). 7. 22 
(d. J=9. 2Hz. 2H), 7. 28- 7. 35 (m. 1 H). 7. 39 (s, 1 H), 7. 52 (s. 1 H). 7. 59 (d. J=9. 2H2, 2H). 8. 05-8. 12 (m, 1 H), 8. 
47 (d. J=5. 5Hz. 1H). 8. 52 (s. 1H). 9. 15 (s. 1H) 
Mass spectronrmtry data (FD-MS, m/z) : 451 (M^) 

45 

Example 237 

N- ( 2 , 5-Dif luorophenyl )--N'-(4-[(6, 7 -dimethoxy - 4- 
so quinolyPoxy] phenyl }urea [273] 



6,7-Dimethoxy-4-(4-amirK3phenoxy)c[uinc>line (100 mg) was dissolved in toluene (10 ml) with heat. 2.5<lifluorophe- 
55 nyl isocyanate (120 mO was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals 
were f Qtered and then washed with toluene to obtain 132 mg of the title compound (yield: 87%). 

^H-NMR (DMSOdg. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 46 (d. J=5. 5Hz. 1H), 6. 80- 6. 87 (m. 1H). 7. 23 
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(d, J=9. 2Hz. 2H). 7. 27^ 7. 33 (m, 1H). 7. 40 (s, 1H), 7. 52 (s. 1H). 7. 59 (d. J=8- 6Hz, 2H), 8. OS-^S. 08 (m. 1 H), 8. 
47 (d. J=5. 5Hz. 1H), a 78 (s. 1H). 9. 27 (s. 1H) 
Mass Spectrometry data (FD-MS. m/z) : 451 (M^) 

5 Exarrple 238 

N-( 4-Amino-2-chlorophenyl )-N ' -{4- [ ( 6 , 7-dimethoxy-4- 
quinolyPoxy] phenyl) urea [274] 

10 



N-(4-Chloro-3-riHropheriyl)-N'-{4-{(6.7KjimethQxy^4H)uiriolyl)Qxy]phe (150 mg) was dissolved in chloro- 

form/hiethano(Awater (10 ml/13m!/3 ml), sodium thiosuffate (501 mg)was added, and the admixture was stirred at 60 
IS for 50 minutes. The reaction mixture was extracted 2 times with chlorofbrm. and the organic layer was then washed 
with Mne and dried with anhydrous sodium sulfate. The solvent was removed t>y reducedi3ressure distillation, arxj the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
48 mg of the title compound (yield: 34%). 

20 ^ H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H), 3. 94 (s. 3H), 5. 1 4 (brs. 2H), 6. 43 (d, J=4. 9H2. 1 H). 6. 51 (m. 1 H), 
6. 65 (d. J=2. 5Hz. 1H). 7. 17 (d, J=9. 2Hz, 2H), 7. 38 (s. 1H). 7. 48 (d. J=8. 6Hz. 1H). 7. 51 (S. 1H), 7. 56 (d. J=8. 
5Hz, 2H). 7. 83 (s. 1H), 8. 45 (d, J=5. SHz, 1H), 9. 10 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 464 (M+). 466 (M*+2) 

25 Example 239 

N-^{-4^"[ ( 6 v7 -^Dime t hoxy - 4^ q\^^^ - [ 2 - 

ethoxycarbonylphenyl] urea [275] 

6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, after the addition 
of triethylamine (1 rrri), triphosgene (100 mg) was added, and the admixtu'e was rclluxed with heat for 2 minutes. Ethyl- 
35 2-amirK)benzoate (84 mg) was added to the reaction mixture, arxJ tfie adntixture was ref luxed with hesA for 2 hours. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 tknes with ethyl acetate. 
and the organic layer was then washed with t>nne and dried with anhydrous sodium sulfate. The solvent was removed 
by reducedixessure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofbrm/acetone (10/1) to obtain 86 mg of the title compound (yield: 52%). 

40 

^H-NMR (DMSOde. 90MHz) : 6 1. 37 (t, J=7Hz. 3H), 3. 94 (s, 3H). 3. 94 (s. 3H), 4. 38 (q. J=7Hz, 2H), 6. 47 (d. 
J=5Hz. 1H); 7. 1^8. 1 (m. 9H), 8. 38 (d, J=9Hz, 1H), 8. 47 (d, J=5Hz. 1H), 9. 92 (s, 1H), 10. 10 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 487 (M^) 

45 Example 240 

N-( 2--MethylthiophenyI )-N'-(4-[(6, 7 - dimet hoxy- 4 - 
quinolyl)oxy]phenyl}urea [276] 

50 

6,7-Dimethoxy-4-(4-aminophenoxy)quirK>line (131 mg) was dissolved in toluene (13 ml) with heat, after the addition 
of triethylamine (2.6 ml), triphosgene (152 wg) was added, arxj the admixture was reftuxed with heat for 2 minutes. 2- 
55 Methytthiosmiline (0. 11 ml) was added to the reaction mixture, and the admixture was ref luxed with heat for 1 0 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with cfiloroform. 
arxl the organic layer was then washed with t>rine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure detillation. arxl th resuttir^g residue was purified by column chromatography on silica gel eluting 
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with chlorofornVaceton (4/1) to obtain 29 mg of the title compound (yield: 14%). 

^H-NMR (DMSOde. 500MHz) : 6 2. 50 (s. 3H), 4. 00 (s. 3H). 4. 00 (s. 3H), 6. 51 (d, J=5. 5H2. 1H), 7. 08-7. 15 (m, 
1H). 7. 25^7. 35 (m. 3H), 7. 45 (s. 1H). 7. 48 (d. J=7. 9Hz, 1 H), 7. 58 (s, 1H). 7. 67 (d, J=8. SHz, 2H), 7. 99 (d. J=7. 
5 9Hz. 1H). 8. 24 (s, 1H). 8. 53 (d, J=5. 5Hz. 1H). 9. 61 (s. 1H) 

. Mass spectrometry data (FD-MS. n)/z) : 461 (M*) 

Example 241 

N-[3, 5-Bis( trif luoromethyl )phenyl3 ^N' "{4-[ ( 6, 7-dimethoxy-4- 
quinolyl)oxy] phenyl }urea [277] 

15 

67-Dimethoxy-4-<4-amirK3phenoxy)qiJinoline (50 mg) was dissolved In toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was r^luxed with heat for 3 minutes. 3,5- 
Bis(tnfluoromethyl)aniline (116 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 
minutes. After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with 
20 ethyl acetate, and the organic layer was then washed with t>rine and dried with anhydrous sodium sulfate. The solvent 
was removed ty reduced-pressure distillation, and the resulting residue was purified by column chronetography on sil- 
ica gel eluting with chbrofbrnVacetone (10/1) to obtain 54 mg of the title compound (yield: 58%). 

^ H-NMR (DMSO<l6, 500MH2) : 5 3. 93 (s, 3H), 3. 94 (s. 3H), 6. 45 (d. J=5. 5Hz, 1 H). 7. 23 (d, J=9. 2H2, 2H), 7. 39 
25 (s, 1H). 7. 51 (d, J=9. 2Hz, 2H). 7. 62 (d. J=9. 2Hz, 2H), 7. 64 (s. 1H), 8. 15 (s, J=5. 5Hz, 2H). 9. 13 (s, 1H), 9. 43 
(s , 1H) 

Mass spectrometry data (FD-MS. m/z) : 551 (M*) 

Example 242 

30 

N-(3-Chloropropyl)-N'-(4-[(6,7-diinethoxy4- 
quinolyl)oxy] phenyl >urea [278] 

35 

6,7-Dimefthoxy-4-(4naminophenoxy)quinoiine (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was r^luxed with heat for 3 minutes. 3-Chlo- 
ropropylaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
40 After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium suKate. The solvent was removed 
by reduced^N-essure distillation, and the resulting residue was purified tsy cotunvi chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 26 mg of the title compound (yield: 37%). 

45 ^H-NMR (DMSOdg. 500MHz) : 6 1. 87-1. 94 (m, 2H), 3. 20-3. 27 (m. 2H), 3. 69 (t. J=:6- IHz. 2H), 3. 93 (s, 3H), 
3. 94 (s. 3H). 6. 29 (t. J=6. 1Hz. 1H). 6. 41 (d. J=5. 5Hz, 1H). 7. 14 (d, J=9. 2Hz. 2H), 7. 38 (s. 1H), 7. 50-7. 55 (m, 
3H). 8. 46 (d. J=4. 9Hz, 1 H), 8. 61 (s. 1 H) 
Mass spectrometry data (FD-MS, m^) : 415 (M^) 

so Exanple 243 

N-{5-[2-(4-f luor o ) phenoxy ] -pyridy 1 }-N'-{4-[(6, 7 -dimethoxy- 
4-quinolyl)oxy] phenyl} urea [279] 

55 

6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, after th addition 
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of triethytamine (1 mQ, triphosgene (58 mg) was added, and th admixture was refluxed with heat for 4 mtmites. 5- 
Amino-2-<4-fluoro)phenoxypyridine (95 mg) was added to the reaction mixture, and the admixtur was refluxed wHh 
heat for 19 minutes. After the addition of aqueous sodium hydrogen caitonate. th reaction mixture was extracted 2 
times with ethyl acetate, and the organic layer was then washed with t>rine and dried with anhydrous sodium sulfate. 
5 The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma- 
tography on silica gel etuting with chloroform/acetone (10/1) to obtain 74 mg of the title compound (yield: 79%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 44 (d, J=5. 5Hz. 1H). 7. 01 (d, J=8. SHz, 1H), 7. 
12-7. 24 (m, 6H). 7. 38 (s. 1H). 7. 51 (s. 1H). 7. 59 (d. J=9. 2H2, 2H). 8. 01 (d. J=8. 6Hz, 1H). 8. 19 (d, J=2. 4Hz, 
10 1H), 8. 46 (d. J=4. 9Hz, 1H). 8. 77 (s. 1H). 8. 89 (S. 1H) 
Mass spectrometry data (FD-MS. nVz) : 526 (M^) 

Example 244 

N-{4- [ ( 6 , 7-Dimethoxy-4-quinolyl )oxy] phenyl} -N ' -( 3- 
dimethylaminophenyl )urea [280] 



20 

6.7-Dimethoxy-4-(4-aminophenoxy)qutnoline (52 mg) was dissoh^ed in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgerte (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3- 
Dimetfiylaminoaniline (69 tvg) was added to the reaction mixture, and the admixture was refluxed with heat for 12 min- 
utes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with etfiyl 
25 acetate, and the organic layer was then washed with brine and dried with anhydrous socfium sulfate. The solvent was 

renioved by.reducedrpre^ure dsUla^ was purified by column chromatography on silica 

gel ehiting with chloroform/acetone (10/1) to obtain 72 mg of tfie title~OMtpou^ 

^H-NMR (CDQs. 500MHz) : 5 2. 92 (s, 6H). 4. 01 (s. 3H). 4. 03 (s. 3H), 6. 41 (d, J=4. 9Hz. 1H). 6. 48 (d. J=8. 6Hz, 
30 1H). 6. 56 (d, J=9. 2Hz. 1H). 6. 88 (S. 1H). 7. 08 (d. J=9. 2Hz. 2H). 7. 14 (dd. J=7. 9. 8. 5Hz. 1H). 7. 35 (s. 1H). 7. 
41 (s, 1H). 7. 45 (d. J=9. 2Hz, 2H), 7. 55 (S, 1H). 7. 67 (S. 1H). 8. 45 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 458 (M^) 

Example 245 

35 

( 2 -Hydroxy phenyl )-N'-{4-[(6, 7 - d ime thoxy- 4 - 
quinolyPoxy] phenyl }urea [281] 

40 

6.7-Dimethoxy-4-(4-amtnophenQxy)quinoline (1 05 nf)g) was dissolved in toluene (1 0 itil) with heat after the addition 
of trietfiyiamine (2 mO, triphosgene (118 mg) was added, arxJ the admixture was refluxed with heat for 2 minutes. 2-Ami- 
nophenol (77 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes. After the 
45 addition of acfueous sodium hydrogen cartxxiate. the reaction mixture was extracted with chloroform, and the organic 
Ifi^ was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure distillation, and the resuttir^ residue was washed with chloroform and filtered to obtain 86 mg of the title conrpourxJ 
(yield: 56%). 

50 ^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s. 3H), 6. 45 (d, J=4. 9Hz, 1H). 6. 73^ 6. 88 (m, 3H), 7. 20 
(d. J=8. 6Hz. 2H). 7. 39 (s. 1H), 7. 52 (s, 1H), 7. 59 (d, J=8. 6Hz. 2H), 8. 03-8. 08 (m, 1H). 8. 19 (s. 1H), 8. 47 (d. 
J=5. SHz, 1H), 9. 46 (s, 1H). 9. 95 (s. 1H) 
Mass spectrometry data (FD-MS. nVz) : 431 (M^) 

55 
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N- ( 3 -Hydroxy phenyl )-N'-{4-[(6,7-dimethoxy-4- 
quinolyl)oxy] phenyl) urea [282] 



67-Oimethoxy-4-(4-aminophenQxy)quinoljne (1 15 mg) was dissolved in toluene (12 ml) with heat, after the addition 
offtriethylanfiine(2ml). triphosgene(113 mg) was added, and the adniixture was refluxed with heat tor 2 minutes. 3-Ami- 
nophenol (73 mg) was added to the reaction mixture, and the admixture was ref luxed with heat for 1 0 minutes. After the 
addition of aqueous sodium tiydrogen cartx)nate, the reaction mixture was extracted with chloroform, and the organic 
layer was then washed with brine and dried with anhydrous sodium suKate. The solvent was removed by reducedixes- 
sure distillation, and the resulting residue was washed with chlorolbrm and filtered to obtain d5 mg of the title compound 
(yield: 60%). 

^ H-NMR (DMSOdg, 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 35^6. 42 (m. 1 H). 6. 44 (d. J=4. 9Hz. 1 H). 6. 77^6. 
85 (m. 1H). 6. 98-7. 08 (m. 2H). 7. 20 (d. J=8. 6Hz. 2H). 7. 39 (s. 1H). 7. 52 (s. 1H). 7. 58 (d. J=8. 6H2, 2H), 8. 47 
(d, J=4. 9Hz. 1 H). 8. 57 (s, 1 H). 8. 73 (s. 1 H). 9. 31 (s. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 431 (M^ 

Example 247 

( 3-HydrQxycarbonylphenyl ) -N ' - (4- [ ( 6 , 7-dimethoxy-4- 
quinolyl)oxy] phenyl }urea [283] 



N-(3-Ethoxycart)onytphenyO-N'-{4-[(6.7KJimefthoxy-4K)uinotyOoxy]phen^ (190 mg) obtained in Example 197 
was dissolved in metfianol (3 ml), 35% aqueous potassium hydroxide (5 ml) was added, and the admixture was stirred 
at room temperature for 30 miruites. After removing methanol reduced-pressure distillation and neutralizing using 
dilute hydrochloric acid, the separated crystals were filtered to obtain 67 mg of the title compound (yield: 38%). 

^ H-NMR (DMSO<l6. 500MHz) : 5 3. 94 (s. 3H). 3. 95 (s, 3H). 6. 45 (d. J=5- 5Hz. 1H). 7. 20 (d, J=8. 6Hz, 2H), 7. 
38^7. 65 (m. 7H). 8. 13 (s, 1H). 8. 46 (d. J=4. 9Hz, 1H). 8. 88 (s, 1H). 8. 97 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 459 (M^) 

Test ExatTPle 1 

As for phamiacotogical action of the conrpounds of the present invention, inhftution of PDGF receptor autophos- 
phorylation was studied using cultured rat mesangial cells which are krKJwn to have the PDGF receptor. 

1 . Cultivation of rat mesangial cells 

Kidneys were taken out from Wistar-Kyoto rats (purchased from Charles River Japan. Inc.). and the glomeruli were 
isolated by the sieving method (Nephron. 22. 454 (1978)). The glomeruli were cultured in RPM1 1640 medium (herein- 
after referred to as the medium) containing 10% fetal calf serum (hereinafter abbreviated to FCS) at 37 ""C in an incu- 
t>ator in an atmosphere containing 5% cartxxi dioxide. The glomerulus-derived adhesive celts were sutx^ultured several 
times to obtain mesangial cells. The mesangial cells siixuttured more than 5 passages were used for the assay. 

2. Evalyiation of PDGF receptor amophosphoryl^tion inhibition 

The mesangial cells were seeded in 24-well f lat-lxyttom miaotiter plates and then cultured in the medium contain- 
ing 10% FCS for 2 days. When the cells were grown to about 3 x 10^ cells per wdl. the medium was changed to the 
medium containing 0.5% FCS, the cultivation was continued for another 3 days, and then cell growth was anrested. The 
culture medium was renrxTved, the adhered cells were washed with 500 m1 of the mecfium. and 250 ^ of the medium 
containing 0.1% bovine serum albumin (hereinafter abbrenated to BSA) was then added. A test drug cfissolved in 1 .38 
\il of dimethyl sulfoxide (hereinafter abbreviated to DMSO) was added to this culture medium, and the admixture was 
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incubated at 37 ''C fori hour. Recombinant human platelet<lerived growth factor BB chain (hereinafter abbreviated to 
PDGF-BB) was dissolved in the medium containing 0.1% BSA, 25 ^1 per well of the solution was added at final 50 
ngAnl. and the incubation was continued at 37 ''C for 1 0 minutes. The medium %vas renrxsved. the cells were washed with 
500 m1 of phosphate-buffered physiological saline (pH 7.4) (hereinafter abbreviated to PBS), and 50 pi of lysis buffer 
(Tris-buffered physiological salin , pH 7.4, containing 1% Triton XI 00. 2 mM sodium orthot)anadate. and 1 mM ethyl- 
ne-diamine-tetraacetic acid (fisodium (hereinafter abbreviated to EOTA) were added. The cells were allowed to stand 
at 4 ''C for 30 minutes for lysis, and the resulting solution was ttKKOughly admixed with an equal amount of Tris-buffered 
physiological saline containing 1% sodium dodecyl suKate (hereinafter at)breviated to SDS). An aliquot (20 |il) of the 
solution was subjected to SDS electrophoresis on 7.5% polyacrytamide gel. After the electrophoresis, proteins in th 
gel were electricaily transferred to a PVDF filter, which was then subjected to Western blotting usirrg nrxmodonal anti- 
bodies against phc^hotyrosine. Bands of PDGF receptor (molecular weight: atx}ut 180 Kda) which were autophospfu)- 
rylated due to the addition of PDGF-BB were quantitated by a densitometer. Autophosphorylation rates for individual 
wells with drugs were calculated by setting measurements for PDGF receptor autophosphorylation in the wells without 
drugs in the presence and absence of PDGF-BB as 100% and 0%, respectively. 

PDGF receptor autophosphorylation inhik>ition rates were obtained at a series of different concentrations of individ- 
ual test drugs, from which regression line formulas were determined to calculate PDGF receptor autophosphorylation 
50% inhbition concentrations (IC50S) for the test drugs. 

The compounds of the present invention showed the PDGF receptor autophosphorylation 50% inhMion concen- 
trations (IC50S) of less than 100 |iM. 

As for representative examples of prefened compound groups of the present invention, test results for PDGF 
receptor autophosphorylation 50% inhibition concentrations (IC50S) in mesangial cells are shown in Tat)le 2. 
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TABLE 2 



IC50 (pM) for 
PDGF receptor 
autophosphorylation 
Compound No. inhibition 

(2) 0. 44 
(6) 0. 45 
"(8) 0. 10 
(1 6) 0. 0 5 
(2 9) 0. 8 0 
(32) 0. 30 
(4 3) 0. 0 05 
(4 4) 0. 006 
(4 5) 0. 0 14 
C4-6.) 0. 02 1 



(4 7) 0. 043 

(4 9) 0. 018 

(5 0) 0. 067 

(5 1) 0. 009 

(5 2) 0. 0 3 

(5 3) 0. 0 10 

(5 4) 0. 0 03 

(5 5) 0. 0 0 3 

(5 6) 0. 004 

(5 7) 0. 006 

(5 8) 0. 0 02 

(5 9) 0. 0 04 

(6 0) 0. 004 

(6 3) 0. 4 0 

(6 6) 0. 1 3 

(6 7) 0. 11 

(68) 0. 44 
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Test Example 2 

Effect on nephritis asso ciated with mesanaial cell growth in rats 

Groups of 6 Wistar-Kyoto male rats (7 weeks old. purchased from Charles River Japan, Inc.) were used. OX-7 (pre- 
pared according to Pathol. Int.. 45, 409 (1995)). a monoclonal antikxxly against anti-rat Thyl.1. was injected intrave- 
nously into the tails of rats at a dose of 1 .2 mgjfkg to induce glomerulonephritis associated with mesangial cell growth 
and extracellular matrix accumulation. A test drug suspended in a vehicle, a 1% aqueous aemophor solution, was 
administered orally 2 times a day starting one day after an OX-7 injection for 8 consecutive days. On day 9. when path- 
ological changes in glomeruli became markedly apparent, the rats were sacrifk;ed arxi anatomized under anesthesia 
with ether, and left kidneys were taken out and fixed in formalin. TTie kidneys were embedded in paraffh and tfien sec- 
tioned thinly, and the sectk>ns were stained with a periocf c actd-Schiffs reagent The 20 gk>meruli were aibrtrartly 
selected for irxfividual specimens thus prepared, and pathological sclerotic changes were scored as follows: 

0: No patfx)logical sclerotic changes were ot>served in glomeruli. 

1 : Pathobgtcal sclerotk; changes were ot)served in less than 25% of glomeruli. 

2: PathobgicEil sclerotk; changes were observed in 25-50% of glomeruli. 

3: Pathological sclerotk; changes were observed in 50-75% of glomeruli. 

4: Pathobgical sclerotic changes were observed in 75-1 00% of glomen^i. 

Average scores for sclerotic change of indivklual specimens were calculated to quantify the degree of glomerular 
sclerosis. Average scores of gtomerular sclerosis for indivklual specimens of rat groups administered with the drug were 
conrpared with those for control groups administered with the vehk^le only to calculate gtomerular sclerosis inhbitkm 
rates (%). The significance of differences was determined by the Ounnet method after testing homoscedastk% accord- 
ing to the Bartlett method. 
GUonierular sderosis inhibition rates.(%)„fbrthejx^^ shown as folkyws: 



Dose 


Glomerular sclerosis 


Significance of differ- 




inha>ition rate (%) 


ence 


lOmg/kg 


11.7 


p<0.05 


30mg/kg 


10.2 


p<0.05 


lOOmg/kg 


13.7 


p<0.01 



From the results above, it was shewn that the compound number 32 has an effect in inha>iting pathological sclerotk: 
changes of glomeruli in nephrosis associated with mesangial cell growth. 

T^st Example 3 

Antitumor activity 

1 . Antitumor effect of the compound number 43 against mouse leu kemia cells (P388) 

The compound number 43 exhit)ited the following effect on prolonging sunnval of rruce injected with turm cells. 

P388 cells (1 X 10^ cells), mouse leukemia cells obtained from ATCC, were inoculated intraperrtoneally into CDF^ 
mice (obtained from Japan SLC. Inc.), arxJ then the test compourvl was administered intraperitonealty for 9 consecutive 
days at the dose of 100 mg/kg The drug-treated animals sunnved longer than control animals by 130%. 

2. Antitunfx>r effect of the compound numb^ 43 against human glioma cells (GL07) 

The compound numt)er 43 exhtoited an antitumor effect in the nude mice human tumor xenograft model, a nrxxlel 
which reflects clinical effect, as fblkiws. 

Human glioma. G1j07 (obtained from the Central Irstrtute for Experimental Animals), was transplanted into nude 
mice. When the tunmr had grown to a volume of akx>ut 100 mm^, th nude mice were divkied into several groups of 4 
animals so as to equalize the average tumor volumes of each group. The test drug was administered orally to animals 
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in experimental grou^ 2 times a day for 1 4 consecutive days at 1 00 mg/kg, and the vehicle was administered to control 
animals. The tumor growth inhft>ition rat (TGIR. %) was calculated from the equation: TGIR- (1-Tx/Cx) x 100 . in 
which Cx is the tumor volume in th control mice and Tx is the tumor volume in the drug-treated mice, on day X, when 
the initial tunior volume at the time treatment was commenced is set 1. During the test |>ertod of atx>ut 4 weeks, the 
5 maxinnum TGIR value was 76%. arxj thus an excellent antitumor effect was ot>sewed. 

Fromth results abov . the conrpound number 43 was revealed to have an antitunruv activ^ 



3, Antitumor effect of the compounds of the present invention against human glioma (GU^D 



10 Each compounds exhibited an antitumor effect in the nude mice human tumor xenogroft nruxlel. a nuxiel which 
reflects drnical effect, as follows. 

Analogously to 2. human glioma cells. GL07 (obtained from the Central Institute for Experimental Animals), was 
transplanted into nude mice. When the tumor had grown to a volunr>e of about 100 nvn^. the nude mice were divided 
into several groups of 4 animals so as to equalize the average tumor volumes of each ^oupi The test drug was admin- 

15 istered orally to animals in experimental groips once a day for 9 consecutive days at 50 mg/kg. and the veNde was 
adnninistered to control animals. The tumor growth inhibition rate (TGIR. %) was cak;ulated from the equation: 
TGIR= (1-Tx/Cx) x 100 . in wfiich Cx ts the tumor volume in the control mice and Tx is the tumor volume in the drug- 
treated mice, on day X. when the initial tumor volume at the time treatment was commenced is set 1 . Results are shown 
in Table 3. 

20 



TABLE 3 



CompcMind No. 


Turrxx growth inhftntiCMrt 
rate (TGIR. %) 


(44) 


78 


(45) 


68 


(52) 


86 


(56) 


52 


(57) 


64 


(58) 


57 


(59) 


82 


(165) 


70 


(168) 


56 


(173) 


54 


(190) 


50 


(191) 


50 


(194) 


59 


(225) 


58 


(227) 


78 


(229) 


81 


(235) 


78 


(236) 


84 


(237) 


74 


(242) 


62 


(244) 


73 


(254) 


85 


(255) 


86 
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TABLE 3 (continued) 



Compound No. 


Tumor growth inhbrtion 
rate (TQIR. %) 


(260) 


52 


(262) 


87 


(264) 


63 


(267) 


65 


(272) 


84 



4. Antitumor effect of compounds numbers 43 and 58 aoainst various tumor cells 

In the same manner as desaft>ed in 2. various types of tumor cells (obtained from the Central Institute for Experi- 
mental Animals) were transplanted into nude mice. When the tunrior had grown to a volume of about 1 00 mm^, the ani- 
mals were allocated to several groups each consisting of 4 animals so as to equalize the average tumor volume of each 
group. Test drugs were administered intraperitoneally to animals in experimental groups once a day for 9 consecutive 
days at 100 mg^g. and the vehicle was administered to control animals. The resulting tumor growth inhibition rates 
(TGIR) are shown in Tat)le 4. 



TABLE 4 



Cells 


Tumors 


Tumor growth inhibition rate 






(TGIR. %) 






(43) 


(58) 


COL-1 


colon 


68 


74 


St-4 


stomach 


78 


86 


L-27 


lung 


83 


96 



The results above revealed tfiat the compounds of the present invention had antitumor effect on various types of 
tumors. 

T est Example 4 

Effect on collaaen-induced arthritis in mice 

9-10 male DBAAI JNCrj mice (9 weeks old, purdiased from Charies River Japan. Inc.) were used. An emulsion con- 
sisting of 5 ml of 0.3% bovine collagen type II (K-41, Collagen Gjyutsu-kenshukai, Japan). 15 mg of Mycobacterium 
tuberculosis H37Ra (obtained from Difco Lat>s.). 2.5 ml of physiological saline and 7.5 ml of f=reund'^ incomplete adju- 
vant (Difco Labs.) was prepared, and then injected subcutaneously at the base of the tail (0.1 n^animal) 2 times at 3 
week intervals to induce arthritis. A test drug suspended in a vehicle, physiok)gical saline containing 10% each of cre- 
mophor and DMSO. was administered intraperitoneally for 16 consecutive days, beginning one day before the second 
injection of the emulsk>n. Swelling of four legs, characteristic of the onset of arthritis, was investigated every day. 

Effect of the compound number 43 on the incbence (%) of collagen-induced arthritis is shown as follcws: 



Dose 


Number of mice with 


Irxadence (%) 




arthrit^otal mice 




Vehicle only 


7/10 


70 


lOmg/kg 


1/9 


11 


lOOmg/kg 


0/10 


0 
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The results shown above revealed that the compound number 43 suppressed the incidence of collagen-induced 
arthritis. 

Possft)le Industrial Use 

Since the compounds of the present invention have inha:>itory activity on abnormal cell growth, more specifically 
PDGF receptor autophosphorylation inhibitory activity, they are useful for treating numerous diseases such as leuke- 
mia, cancers, psoriasis, glomerulonephritis, organof brosis. atherosderoste. restenosis after percutaneous coronary 
angioplasty or bypass surgery and articular rheumatism. Therefore, the compounds can benefit greatiy in treating 
humans and other animals which need these treatments. 



{wherein and R2 are each independenlly H. C^-Cs-alkyt. or and R2 together form C^-Cs-alkylene. and W is 
CH or N, 

(l)whenWteCH. 

(a) X is O or S. and Q is a phenyl group represented by formula (II): 



Claims 



1 . Quinoline derivatives and quinazoline derivatives represented t>y the following formula (I): 






[wherein m is 1, 2 or 3. R3 is each independently CN. OH. halogen. Ci-Cs-^lkyl. Ci-C4-alkaxy or C2-C4- 
acyl]. 

a group.represented by formula (III): 




herein m is as defined as described above. R3* is each independentiy OH. Ci-Cs-allcyl, C^-C4-alkDxy, 
andYandZar both or each independentiy N or OH], 
or a group represented by formula (IV): 
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[wherein m and R3' are as defined as described above, and R4 is H, Ci-Cs-alkyI or C2-C4-acyq. and 
(b) X is O, S or CH2, and Q a group represented by fornrujia (V): 




[wherein j and k are each independently 0 or 1, R5 is each independently H or CrC4-alkyl. A is CyCQ- 
alkyl. Ci-Cs-alkenyl. cydic (C3-C10) alkyi, Ci-C4-alkaxycart)onyl, phenyl, naphthyl, furyl, thienyl, benzoyl, 
substituted benzoyl, C2-C4-acyl, or 5- or G-membered monocyclic or 9- or 10-membered bk^ic heter- 
oaryl group having 1 or 2 nitrogen ato ms and optiona lly havi ng anothe r hetero atom selected from the 
groMp consisting of nitrogen, oxygen and sulfur atoms, theseafkyi group,irryl group and heteroaryigrbLp 
represented by A may have 1 to 5 substituents selected from the group consisting of CN, MO2. OH. NH^. 
hak)gen. CrCs-^lkyl. cyclic (C3-C10) alkyI, Ci-C4-alkoxy, Ci-C4-alkaxycartx>nyl. CrCs-acyl. Ci-Cs-acy- 
taxy. Ci-C3-alkylenedk>xy. Ci-C4-alkyfcamino, di-(Ci-C4-alkyl)amino. CO2H, C0Nf4, N-(Ci-C4- 
all^mido. N.N-di-{Ci-C4-alkyl)amido. C2-C4-alkylamido. trifluoromethyl. Ci-C4-aIMthk). phenyl, substi- 
tuted phenyl, phenoxy, substituted phenoxy. pher^lthio, substituted phenytthk). phenyKCi-C4-alkyO. SLi^ 
stituted phenyt(Ci-C4-alkyl), pyrkfyl. pyrazinyl. pyrimkiinyl, pyrklazinyl. pyrrotidinyl, piperkiinyl, piperazinyl, 
homopyperazinyl. morpholinyl, quinolyl, quinazolinyt. benzoyl, substituted benzoyl and C2-C4-acyl. and B 
is O. S. NH, NCN. NRg or NORg {wrhereln Rg is CrCg-alkyl)]. 

(2) when W is N. X is O. 8 or CH2. and Q is represented by fonnula (V): 




[wherein j, K R5. A and B are defined as descrS>ed above]) and pharmaceutically acceptable salts thereof. 

Quinoline derivatives and phanmaceutically acceptable salts thereof according to Claim 1. char^erized in that in 
formula (I), W is CH, X is O or S, and Q is formula (II). formula (III) or formula (IV). 

Quinoline derivatives arxl pharmaceutically acceptable salts thereof according to Claim 1. characterized in that in 
formula (I). W is CH. X is O. and Q is formula (IQ. fbnmita (111) or forrrula (IV)- 

Quinoline derivatives and quinazoline derivatives arKi pharmaceutically acceptat)le salts thereof according to Claim 
1. characterized in that in formula (I). X is O. S or CH2. and Q is formula (V). 
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5. Quinoline derivatives and quinazoline derivatives and pharmaceutically acceptable satts thereof according to Claim 
1 . characterized in that in formula (I), and are each indepervlently -Cs-alkyI and Q is formula (V) [m fonmula 
(V). j and k are 0. B S, NORe (wherein Rg is Ci-Cs-alkyO]. 

5 6. Quinoline derivatives and quinazolin derivatives and pharmaceutically acceptable salts thereof according to CIcum 
1 , characterized in that in fomrujla (I), R^ and R2 are each independently -Cs-alkyt and Q is formula (V) On fbmmjia 
(V). j is 0 and k is 1. or j is 1 and k 0. R5 is hydrogen or methyl. B is O. S, NH, NCN, NRe or NORg (wherein Rg 
is Ci-Cs-alkyl)]. 

10 7. Quinoline derivatives and qunazoline derivatives and pharmaceutically acceptable salts thereof according to Claim 
1 , characterized in that in fonnula (I). Ri and R2 are each independently C^ -Cs-alkyI and Q is formula (V) [in formula 
(V), both j and k are 1, R5 is each independently hydrogen or methyl, B is O, S. NH. NCN, NRg or NORg (wherein 
Rfi is C1-C5- alkyO]. 

15 8. Quinoline derivatives and quinazoline derivatives of formula (VI) 



o 




[wherein W is CH or N, R^ and R2 are each independently C^-Cs-alkyl, A is methyl, ethyl. pn)pyl. isopropyl. butyl. 

35 isobutyl. s-butyl, t-butyl. pentyl. isopentyt. cyctopentyl. cyck>hexyl. cydoheptyl. phenyl, naphthyl. furyl. thienyl, pyrl- 
dyl or pyrimidinyl, and these alkyi groip. aryl group or heteroaryl groip represented by A may have 1 -5 substituents 
selected from the grotp consisting of f luoro. chtoro, bromo. todo, cyana hydroxy, nitro. amino, m^hylamino. dimeth- 
ylamino, diethylamino. d9>ropylamino. dinitylamino. trifluoromethyl. methyl, ethyl, propyl, isopropyl. butyl, isobutyl. 
s-txityl. t-txjtyl. mettraxy. ethcxy. propoxy. isopropoxy. morpholirK>. pyrrolkJino, piperidirto arxi butcxy] 

40 and pharmaceutically acceptable salts thereof. 

9. QuinoGne derivatives and quinazoline derivatives formula (VII) 



45 



50 



55 
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R2O 



RiO 




(VII) 



[wherein W is CH or N. j ^0 and kis 1 or j is 1 andkisO, Ri and R2 are each independently CrCs-alkyI, Rsis 
hydrogen or methyl. A is methyl, ethyl, propyl, isopropyl. txjtyl. isotxityl. s4xityl. t-butyt. pentyl. isop&ttyl, 
cydoperrtyl. cydohexyl, cyck>heptyl. phenyl, naphthyl. furyl. thienyl. pyrkiyt or pyrimidinyl. and these alkyi group, 
aryl group or heteroaryl group represented t>y A may have 1-5 8uk>5tituen1s selected from the group consteting of 
f luoro, chloro, t)romo. iodo. cyana hydroxy, nrtro. amino, methylamino, dimethylaminQ, diethytamlno. diproi^mino. 
dSxjtylamina trifluoromethyl. methyl, ethyl, propyl, isopropyl. butyl, isobutyl. s-butyl. t-butyl. methoxy. ethoxy. pro- 
poxy, isopropoxy and lxitoxy ] ^nd pham^c^^ 



10. Quinofine derivatives and quinazofine derivatives of formula (VIIQ 



[wherein W is CH or N. and R2 are each independently Ct-Cs-alkyl. R5 is each independently hydrogen or 
mettiyl. A is Ci-Ce-alkyl. CrC4-alkenyl. cyclopentyl, cyck>hexyl. cydoheptyl. Ci-C4-alkQKycartx)nyt. phenyl, naph- 
thyl, furyt. thienyl, t)enzoyt. acetyl, pyridyl, pyrimi<£nyl. pyrroticfinyl. piperkltriyl. piperazinyl. homopiperazinyl or mor- 
pholino. these alky! group, aryl group or heteroaryl group represented by A may have 1-5 sut>stituents selected 
from the group consisting of halogen, cyano. COgH. CONH2, tiydroxy. nrtro. arrino. Ci-C4-alkylanrano, di-(Ci-C4- 
alkyf)amino, C^-Cs-acyloxy. C^-Cs^cyt. Ci-G4-alkytthio. trifluoromethyl. C^-C^-alkyl. Ci-C4-alkoxyl. Ci-C4-alkDxy- 
cartXHiyl. N-(Ci-C4-alkyOamido, N.N-di-(Ci-C4-alkyl)amido. C2-C4-alkylamido. ethylenedioxy. phenyl, phenoxy. 
sut>stituted phenyl. t>enzcyl, pyridyl. pyrazinyl. pyrimidinyl. pyridazinyl. quinolyl and quinazolinyl. arxi B is O. S. NH, 
NCN. NRg or NORg (m which Re is methyO] and pharmaceutically acceptable salts thereof. 

11. QuinoGne derivatives and qutnazoline derivatives of formula (iX) 



f?5 R5 




(VIII) 
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[wherein W is CH or N, and R2 are each independently C^-Cs-alkyl, R5 is each independently hydrogen or 
niethyl, A is Ci-Ce-alkyI, Ci-C4-alkBnyt. cyctopentyl, cydohexyl, cydoheptyl, Ci-C4-alkDxycartxxiyl, phenyl, naph- 
thyl, furyl, thienyt, benzoyl, acetyl, pyridyl, pyrimidinyl, pyrrolidinyl. piperidinyl, piperazinyl, homopiperazinyl or mor- 
pholino, and these alkyi group, aryl group or heteroaryt group represented by A may have 1 -5 substituents selected 
from the group consisting off halogen, cyano. COgH, CONH2, hydroxy, nitro. amino. Ci-C4-alkylamina dHC^-C^- 
alkyOamino, CrCs-acytaxy. Ci-Cs-acyl, Ci-C4-alkylthio, trifluoromethyl, Ci-Cs-alkyt, CrC4-alkoxyl, CrC4-alkoxy- 
cartx>nyt, N-(Ci-C4-alkyQamido, N,N-di-(Ci-C4-alkyl)amido, C2-C4-alkylamido. ethylenedioxy. phenyl, phenoxy. 
sut>stituted phenyl, t>enzoyl, pyridyl. pyrazinyt, pyrimidinyl pyridazinyl, quinolyl and quinazolinyl] and pharmaceutic 
cally acceptable salts thereof. 



12. Quinoline derivatives and pharmaceutically aoceptat)le salts thereof according to Qatm 8, characterized in that in 
formula (VI), W is CH. 

13. Quinofine derivatives and pharmaceutically acceplat)le salts thereof according to Claim 9. characterized in that in 
formula (VIQ. Wis CH. 

14. Quinofine derivatives and pharmaceutically acceptat)le salts thereof according to Claim 10, characterized in that In 
formula (Vlfl), W is CH. 

1 5. QiAnoline derivatives and pharmaceutically acceptat)le salts thereof according to Claim 1 1 , cfiaracterized in that in 
forrmda (IX), W IS CH. 

16. Quinoline derivatives arxi quinazoiine derivatives of forrnula (X) 




[wherein W is CH or N, and R2 ar each independently C^-Cs-alkyl, R5 is each irvjependently tiydrogen or 
nnethyl, A is CrCs-alkyl. cydopentyl. cydohexyl. cydoheptyl, altyl, Ci-C4-alkoxycartx)nyl, phenyl, naphthyl a ben- 
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zoyl. and these alkyt group or aryt group represented by A may hav 1 -5 sutetituents selected from the group con- 
sisting of OH, CO2H. fluoro. chloro. bromo, iodo, nitro, amiru), dKCi-C4-alkyl)amino, ethylenedioxy, acetoxy. 
methytthio. Ci-C4-alkQxycartx>nyl. trifluoromethyl. Ci-C4-alkyl, pyridyl and phenyl] 
and pharmaceutically acceptable salts thereof. 

17. Quinoline derivatives and quinazoline derivatives of formula (XI) 




[wherein W is CH or N, Ri and R2 are each independently C-i-Cs-alkyl. R5 is each indeperxfently hydrogen or 
methyl, A is Ct-Cs-alkyI, cydopentyl, cydohexyt. cydoheptyl, allyl, Ci-C4-alkDxycartx)nyl. phenyl, naphthyl or ben- 
zoyl, and these alkyi group or aryl group represented by A may have 1 -5 sut>stituents selected from the group con- 
sisting of OH, CO2H, fluoro, cfiloro. bromo, iodo, nitro, amino. di-(Ci-C4-alkyl)amino, ethylenedtoxy, acetoxy, 
methylthro, Ci-C4-alkDxycartx>nyl. trifluoromethyl. Ci-C4^lkyl. Ci-C4-alkQxy, pyridyl and phenyl], 
and phannaceutically aoceptat)le salts thereof. 



18. Quinoline derivatives and quinazoline derivatives according to Claim 1 , characterized in that in formula (0. W is CH. 
X is O. txith and R2 are metfiyl, Q is formula (V) [ >r^ formula (V). j and k are each independently 0 or 1. R5 ^ 
hydrogen, A ^ Ci-Cs-alkyI, cydopentyl, cydohexyl. cydoheptyl, allyl, Ci-C4-alkoxycartx>nyl. phenyl, naphtfiyl or 
benzc^, these alkyI groif), aryl group or heteroaryt group represented by A may have 1-5 sut>sfituenfts selected 
from the group consisting of OH, CO2H, fluoro, chloro, bromo. iodo, nitra amino, di-(Ci-C4-alkyl)amino, ethylene- 
dioxy, acetoxy, metfiyltfik), Ct-C4-alkoxycaitxxiyl, trifluorometfiyl, Ci-C4-alkyl, Ci-C4-alkQxy, pyridyl arvl pfienyl, 
and B is O. S, NH, NCN, NRg or NORe (in which Rg is methyl)] 

and pharmaceutically acceptable salts thereof. 

19. Compounds according to Claim 16, characterized in that in formula (I), W is CH, both Ri and Rg are metfiyt, and 
each R5 is hydrogen, and pharmaceutically acceptat}le salts thereof. 

20. Compounds of formula (I) according to Claim 1 selected from 6,7-dimethoxy-4-(2-metfiQKyphenoxy)quinol!ne, 6,7- 
dimetfiQxy-4-(3-metfK>xyphenQxy)quinoline, 6,7-dimethCKy-4-(4-methoxyphenQxy)quinoline, 4-(3-fluorophenaxy)- 
6,7-dimetfioxyquinoline, 4-(3-hydroxyphenoxy)-6,7-dimethQxyquinoline, 4-{4-bromophenoxy)-6,7-dimethaxyquino- 
line. 4-(3,4-dimethoxypherK)Ky)-6.7-dimetfioxyquinoline, 6,7-dimetfYQxy-4-(1-naphttiylaxy)quinoline, 6,7-dimethQxy- 
4-(2-naphtiyloxy)quinoline, 6,7<iimethoxy-4-(5-metfiOKy-1-r)apfTthyk3xy)qutrK>line, 6.7-dimettWKy-4-(6-m8ttioxy-2- 
naphttiylQxy)quinoline, 6.7-dimethoxy-4-(7-methoxy-2-naphthyloxy)quinoline, 6,7-dimethoxy-4-(5^uirK>tyloxy)quin- 
oline, 6.7-dim6tfiOKy-4-(6^uinolylcKy)quinofine, 4-(4-indolyloxy)-6,7-dimethoxyquinoline. 4-(5-irvk)lyk}xy)-6,7- 
dimethcxyquinofine. 6,7-<fim6thoxy-4-(3-metfioxyphenytthio)quinofine and 6,7-dimetfKixy-4-(4Hfn^hoxyphe- 
nylthio)quinoline, 

and phannaceutically acceptable salts thereof. 

21. Compounds of formula (0 according to Claim 1 selected from (4Hi-txJtylphenyl){4-[(6,7-dimethoxy-4-qui- 
nolyOoxylphenyQmethanone, (4-t-t)uty^enyQ{4-((6,7<iimetfK3xy-4K)uinolyl)Qxyb>henyl}metharione, (4-trifluor- 
omethylphenyl){4-[(6,7-dimetticxy-4-quinolyl)oxy]phenyl}metharx>ne, (4-t-txJtylphenylK4-[(6,7-dimetfioxy-4- 
quinazolinyl)oxy]phenyl}mettianor)e, (4-t-butytpheriyl){4-[(6.7Kjiniethoxy-4-quirK)lyOn>ethyqph^ N- 
{4-[(6,7KJimetfK>xy-4-quirK>lyOGKy]phenyQ-cyck>hexanecartx>xamide, N-{4-[(6,7<fimethQxy-4-quinolyf)oxy]phenyl}- 
(4-nrtroptienyl)cartx)xamide, N-{4-[(6,7-dimethQxy-4K)uinolyl)oxy]phenyl}-(N,N<lirnethylaminopheriyl)carb^ 

id . N-{4-[(6,7-dimeltuixy-4-quinolyOoxy|pheriyl}-(4-acetytphenyl)cartKixOT N-{4-I(6,7-dimethoxy-4-qui- 
nolyl)cxy]phenyl}-(4-n-buty|[>henyl)carboxamide. N-{4-K6.7-dimethoxy-4<)uinolyl)oxy]phenyl}-(4-butoxy- 
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phenyQcartx>xamide, ^H4-[(6JKlimethoxy•4-qui^K)lyI)oxyJpheny^-(44)romophe^lyOc N-{4-[(6,7- 
dimethaxy-4K^uirK)lyl)Qxy]phenyl}cydoporTtan^ N-(4-n4xJtylphenyl)-N'44^(6,7<limeth0Ky-4-qui- 
nolyl)axy]phenyqurea, N'{4-t4)uty^phenyI)-N*-{4-[(6jHJime1hQxy-4<juinolyOoKy]ph N-(2-trifluofomethyl- 
phenyO*N'-{^I(6»7<limethoxy-4<juinolyOoKy]phenyl}urea N-(3-trifluoromethy!phenyl)-N*^4-[(67Klimethax^ 
quinolyOaxyIphenyl}urea. N-(4-trifluoromethylphenyl)-N'-{44(6J<iimethoxy^<|uirK)^ N-(2- 
rnethOKyphenyl)-N44-[(6J<limethoxy-4K)uir»^ N-(3-m6thoxyphenyO-N'-{4-[(67-dimethoxy-4- 
qutndyQaxylphenyqurea. N-(4-methoxyphenyQ-N'-{4-[(67<lrmethQxy-4<|uinoty^^ N-(2-fliiorophe- 
nyO-N'-{4-[(6J-dimethoxy-4<|uinolyf)Qxy]phenyl)urea, N-(34luaophenyl)-N44-K67-<itmethQ}(y-4-qui- 
nolyOoKy]phenyl}urea, N-(4^ftuorophenyf)-N'-{4-{(6J-dimethQxy-4H)uinolyt)^ N-(4^celylphenyO-N'- 
{4-[(67Kiime1hoxy-4-quinolyQQxy]ph6nyl}urea, N-{4-[(67<lime1hoxy-4K]uirK)lyl)0Kyj3heriyt}-N'-n-^ N-n- 
btJtyl-N'-{4-[(6jKiimethoxy-4-qujn(>lyQoKy NK2-fluorophenyO-N*-{4-[(6jKiimethGKy-4K^ 
zofinyOaxylphenyQurea, ^^(2-me1hQxypheltyO-^f-{44(67•d^methcxxy^^ N-(3-methQx- 
yphenyl)-N'44-[(67<limethaxy-4<|uinazolinyOQxy]pheriy^ N-{4-methQxyphenyO-N*44-[(67-dirnethQxy-4- 
quinazolinyOoxy]phenyf}urea, N-n4xJtyl-N'^4-((6jHJimethQxy-4-quinazdiriyOo^^ {4-[(6,7-dinnethoxy- 
4^uinolyl)OKy]phenyl}[4-moiphonnophenyqmeth^ {4-[(6,7<limethoxy-4<iutnolyOoKy]phenyq[4-pyrroM 
nophenyQmethanone, {4i{6J<i\rne/thaxy-4<fj\noA^^ N-(2.4-dichlo- 
rophenyI)-N'^4^(6jHJimelhc^ N-(3,4-dichlorophenyI)-N'-{4-K6,7-dimethoxy-4- 
quinolyl)Qxy]pheriyl}urea, ^H3>5^lchlo^opher^-N'444(67Kjimethoxy•4<^ ^4-(4^orO'2- 
rnethylpheriyO-N'-{44(6,7Kfimethoxy-4K)u^ N-(3-arTuno-4-chIorophenyt)-N'-{4-[(6,7-dimeth- 
Qxy-4-quinotyOoxy]phenyl)urea. ^H4-[(6JKiimethGKy<4<|uinolyl)Qxy]phenyl}-N'-(2i3y^^ N-(3,4Klif- 
luorophenyO-N'^4^{6J<fimethoxy■4<Iui^K)lyOQxy]phe^ N-{2,4.5-tnflLK)rophenyO-N'^4-[(6jKfime^^ 
quinolyQoxylph^lurea. N-{3■<:hk)^ophenyO-N'^4-[(67<lime1ho^ and tH4-hf6roxy- 

pheriyq-N'-{4-[(6 jKiime1hoxy-4<)uincrfyOQ^ and pharmaceutically acceptable salts thereof. 

22. A phann^;eutical oomposition which comprises at least one compound, as an effective corrponent. selected from 
the group consisting of the conrpounds and pharmaceutically acceptable salts thereof according to any one of 
Claims 1-21 having pl^ejet^denv^grawthjac^ 



23. A pharmaceutical composition lor use in treating tumors, which comprises at least one compound, as an effective 
component, selected from the group consisting of the compourxls and their pharmaceutically acceptable salts 
according to any one of Claims 1-21. 

24. A pharmaceutical oomposition for use in treating psoriasis, which conprises at least one compound, as an effective 
component, selected from the group consisting of the compourxls and their phannaceutically acceptable salts 
according to any one of Claims 1-21. 

25. A pharmaoeuticai composition for use in treating atherosclerosis, which comprises at least one compound, as an 
effective component, selected from the group consisting of the compourvte and their pharmaceutically acceptable 
salts according to any one of Claims 1-21. 

26. A pharmaceutical composition for use in treating restenosis after percutaneous coronary angioplasty or bypass 
surgery, which corrprises at least one compound, as an effective conponent, selected from the group consisting 
of the compounds and their pharmaceutically acceptable salts according to any one of Claims 1 -21 . 

27. A pharmaceutical conposition for use in treating s^omerulonephritis, which conprises at least one compound, as 
an effective component, selected from tfte group consisting of the conpounds and their pfiarmaceutically accept- 
able salts according to any one of Claims 1-21. 

28. A pharmaceutical corrposition for use in treating organofitvosis, which corrprises at least one corrpound, as an 
effective conponent, selected from the group consisting of the compouncte and their pharmaceutically acceptat^e 
salts according to any one of Claims V21. 

29. A pharmaceutical corrposition for use in treating leukemia, which comprises at least one corrpound, as an effective 
component, selected from the group consisting of the compounds and their pharmaceutically acceptat)le salts 
according to any one of Claims 1-21. 

30. A pharmaceutical corrposition for use in treating articular rheumatism, which corrprises at least one corrpound, as 
an effectiv corrponent, selected from the group consisting of the compounds and their pharmaceutically accept- 
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able salts according to any one of Claims 1 -21 . 

31. A phaimaceutical conriposttion for use in treating giomerufonephritis, which comprtees at least one compound, as 
an effective component, selected from the group consisting of the compounds and their pharmaceuttcally accept- 

5 at)le salts according to Claim 5, 8 orl 2. 

32. A pharmaceutical oonrtposrtion for use in treating tumors, which compr^es at least one compound, as an effective 
component, selected from the group consisting of the compounds arxi their pharmaceutically acceptable salts 
according to any one of Claims 7. 10, 11. 14. 15. 16, 17 and 19. 

10 

33. A pharmaceutical composition for use in treating leukemia, which comprises at least one compound, as an ^fective 
corrponent. selected from the group consisting of the compounds and their phamnaceuticatly acceptable salts 
according to any one of Claims 7. 10. 1 1. 14. 15. 16, 17 and 19. 

75 34. A pharmaceutical corrposition for use in treating articular rheumatism, which comprtees at least one conrpound. as 
an effective component, selected from the group consisting of the compounds and their pharmaceutically accept- 
able salts according to any one of Claims 7. 10. 11. 14, 15. 16. 17and 19. 

35. A nrwthod for treating neoplastic tumors, which comprises administering an effective amount of the conpounds 
20 according to any one of Claims 1 -21 to patients who need treatment for r)eoplastic tumors. 

36. A method for treating psoriasis, wfiich comprises administering an effective amount of the compounds according to 
any one of Claims 1 -21 to patients who need treatment for psoriasis. 

25 37. A method for treating atherosclerosis, which conprises administering an effective amount of the conpounds 
according to any one of Claims 1 -21 to patients who need treatment for atherosclerosis. 



38. A method for treating restenosis after percutaneous coronary angioplasty or bypass surgery, wfiich conrprises 
administering an effective amount of the conpounds according to any one of Claims 1-21 to patients wtio need 

30 treatment for restenosis after percutaneous coronary angoplasty or bypass surgery. 

39. A metfiod for treating gbmerulonephritis. which comprises administering an effective amount of the compounds 
according to any one of Claims 1 -21 to patients who need treatment for glomerulonephritis. 

35 40. A method for treating organof ibrosis. which corrprises administering an effective amount of the conrpounds accord- 
ing to any one ol Claims 1-21 to patients who need treatment for organofbrosis. 

41. A metftod for treating leukemia, whkii conrprises administerii^ an effective amount of the compounds according 
to any one of Claims 1 -21 to patients wfio need treatment for leukemia. 

40 

42. A metfKxl for treating articular rfieumatism. which corrprises administering an effective anrxMjnt of the conrpounds 
according to any one of Claims 1-21 to patients who need treatmerrt for articular rheumatism. 

43. A method for treating glomerulonephritis, which comprises administering an effective amount of the compounds 
45 according to Claim 5. 8 or12 to patients who need treatment for gtomerulonephritis. 

44. A method for treating tumors, which corrprises administering an effective amount of the conpounds acconfing to 
any one of Claims 7. 10. 11. 14. 15. 16. 17 and 19 to patients wfK> need treatment for tumors. 

so 45. A method for treating leukemia, which comprises administering an Elective amount of the conrpounds according 
to any one of Claims 7. 10. 1 1 . 14. 15, 16. 17 and 19 to patients wfv) need treatment for leukemia. 

46. A metfKxj for treating articular rheumatism, which comprises administering an effective amount of the compounds 
according to any one of Claims 7. 10. 1 1, 14. 15. 16. 17 and 19 to patients wTk) need treatment for articular rheu- 

55 matism. 

47. Use of the conrpounds according to any one of Gains 1 to 21 for manufacturing pharmaceutical corrpositions. 
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48. Use of the compounds acconfirig to any one Of Ctaims 7, 10, 11, 14. 15, 16, 17and 19 for manufacturing antrtumor 
agents. 

49. Us of thecompoufKlsacoordirigtoanyoneof Claims?, 10, 11. 14. 15, 16. 17and 19formanufa 
5 tic agents for articular rheumatism. 

w 
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